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HE Navy and Army together have honored Packard \with orders for new aircraft 
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Curtiss- Reed Propellers 

Withstand Spray - Rain - Hail - Heat - Cold. 

LET US QUOTE ON A PROPELLER FOR YOUR SHIP. USE THE BLANK 


The Curtiss Aeroplane 5c Motor Co. Inc., 

Garden City. N. Y. 

Gentlemen : 

Without obligation to me please quote prices and delivery on Curtiss-Reed propellers 
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Motor Model H.P. R.P.M. (Full throttle, level flight) 

Diameter of Propeller now used Pitch If geared, state gear ratio 


.■Victual high speed with present propeller NOTE ; We find that many pilots over-estimate 

their high speeds. Accurate information on this point is necessary in designing an 
efficient propeller. 


Maximum possible diameter for new propeller (Stale 

the maximum diameter you can swing and still have proper 
ground clearance) . 

Name and Address 
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A Great Achievement 

L lEliT. COM.MANUEti BYRU'S Uiglit to tlia KortL Polo 

mi<. I>r tlie sri'ftt I'l'us >'> t''“ dcvcOoimiPiit <if 
uviatiuu. Xature put up barriers of ice and sdow around 
tile Pole wliicli made it almost impregnablG to the assaults 
of man, Countless expeditions with infinite toil and liard- 
ships liavc struggled toward the Pole only to be tmned back 
bnlHod and beaten by the terrific cold and the roaring, suow- 
ladcned wind. Mechanical advancement and tlie march of 
science seemed to be of no avail in wresting from nature the 
secrets of tlie North. Peary finally reached tlie Pole througli 
sheer determination of purpose and, tbroi^h the use of brute 
•strength applied to the most primitive equipment. Nothing 
can dim bis achievement, but tbc conquest of tlie polar regions 
did not increase their accessibility to man. It took Peary 
eight mouths of almost superhuman effort to rcacli the Pole 
and return. It took Byrd less than a day. The conquest 
is most completo and extraordinary. The barriers to North- 
ern exploration have at last been broken down. The air- 
plane has again sliown that it can do thiugs wliich no other 
form of transportation is able to accomplish. It should not 
be gathered that the flight was either easy or Hint at the pre- 
Ecnt time it can be repeated without an element of considerable 
risk, but it has shown that all parts of tlie North can be 
readied in a ininiinuiii of time by the route of the air. Ul- 
timately it may lend to the development of air routes between 
the Aiiioricaii and Asiatic continents by way of the polar 
regions, but this is still far in the future. 

The flight which Byrd accomplished this year would not 
have been possible a few years ago. The MacMillnn ex- 
pedition of la.st year and the Amundsen flight both contributed 
to the possibilities of success. The development of observa- 
tion instruments which can be used from tlie air is a verj- 
recent science and one to which Byrd himself has made great 
contributions. From the aeronautical viewpoint the flight 

plane and of the ability of the air-cooled engine to function 
under most adverse conditions. 

Byrd’s flight to the Pole, like the flight around the world, 
will keep the interest of the public focused on aviation and 
■will increase its belief in the possibilities of aerial tmnsporta- 

The newspapers are giving a laige amount of space to the 
lliglit. anil as mir rpailcix will alvemly have lind all the 
news before this issue reaches them, we will not tiy and 
duplicate the gciicml story. In a later issue, however. Com- 
mander Byrd’s flying experiences nnd technical observations 
will he covered. 

Aviation certainly extends its moat sincere congratulations 
to Lieut, t'omiiiander Byrd nnd Pilot Floyd Bennett for having 
snccessfnlly nceomplished whnt so many have dreamed of 


Cooperative Flying Clubs 

T he idea back of the English “Light Plane Clubs” 
could well be followed in this counti'y. There are, 
undoubtedly, a laigc number of young men who want to fly 
but are unable to do so as the expense of owning their own 
piano is too great. If they could have tlie itse of a plana 
at reasonable rates they would do a considerable niiiouiit of 
flying. The diflicnltica of joint ownership nnd use arc con- 
sidemble, but they have been solved in certain spheres, such 
as the atliletio nnd recreational facilities offered by many 
clubs, and they could undoubtedly be solved hi i-egnrd to the 
joint use of a plane. 

Actually, the idea of a cooperatively owned plane eonld now 
he put into effect in many towns. Many of tlie members 
111' .\ei-o c-Uili.s or irf nunipiims cliaptci's of the N..\..4„ aiv 
sufficiently wealthy and interested in aeronautics to subscribe 
the original price of the plane, if tliese individuals were not 
ill a position to make use of the plane themselves. If such 
a plan were developed, the elnh could afford to build its own 
hangar and keep a pilot and mechanic hut in most cases it 
would probably be better to leave the maintenance of the 
plnne to the local flying company. This would save much 
work on the part of tho members of the club and would also 
help out the particular aerial service compiiiiy. The ar- 
rangements and the rntes charged would have to depend entire- 
ly on local conditions and could be worked out in many diff- 
erent ways, but, undoubtedly, fij-ing could be greatly cheapen- 
ed, aspecially if the non-flying members paid part of tlie ex- 
penses of the club. 

Flying for sport depends a great deal on tlie atmosphere 
in which it is done. A group of congenial friends who club 
together and own a plane of tlieir own can have a great deal 
more fun, and therefore, will fly considembly more than if 
they had to go out and rent a plane. The method by which 
such a club would be started would differ with dilfcrent 
localities. In some eases it might bo fostered by a small 
gronp of young men who wanted to fly while, in other eases, it 
would be initiated by the local air club. But, in almost all eases 
there would probably bo only one or two people who would 
be willing to put the thing over. The pi-ofessional pilot 
of the locality eonld spend his time profitably by working 
out the cost of the flying, arranging for the maintenance nnd 
storage of the planes, etc. As the primary object of the 
club would bo to give reasonable rates to its members the 
pilot should not expect an undue profit. If the elnb were 
well handled, he could expect a eonsidcrable increase in the 
amount of local interest taken in flying. Ho would be giv- 
ing instmetion and, in the long run, would sell private planes 
to the mcmberB of the club and often make valuable financial 
I'oiitn' ts if he wished to expand his busiiie.s.s. 
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Metal Constraction of Airplanes 

.1 Detailed Discussion of the Conterston of the Navy TS Plane into the Duralumin Built 
F-U'.-] Plane. The Principles of and Reasons for the Cambered Spar. 


By CHARLES WARD HALL 


Th4 metal e^nsiruction of airplayics >3 a subject of an 
extremely epecialiiei nature, the problems of lehicb are of 
very first importance since ihis type of construction is be- 
cominy more and more general and is favored by both service 
oiirf commcTciai aeronautical authorities, In this field of 
decelopmenl, fete have given closer attention to tite iiroblsms 
involved than has Charles Ward Uatt, of Charles IKard Hall, 
Inc, lo6 Hast 42nd. Htreet, Neui York City, N. Y. In ad- 
dition to a number of original airplane dcsigtts, carried out 
i« all-metal construction (with fabric covering), including the 
Hall all-metal sport plane, the company has developed a 
number of conversions to the special order of the Services. 
Notable in this class, is the Navy F4C-1, a single seaUr 
fiyhtcr, uhich has been adapted, tn the ynain by Charles Ward 
Hall, from the Navy TS plane. The uork was carried o«l 
late in 1924. The Curtiss Acroplans and Motor Co. Inc., 
designed and fumhhed the following, in connection uith the 
productiait of this plane; The wheel type undercarriage; 
i-nginc cowling; installation of fuel system; and machins 
guns; attd also applied the fabric covering of the wings, fuse- 
lage, etc. It should be pointed out that, while the designation 
of the F-lC-1 indicates it to be a single-seater fighter, t(s pre- 
decessor, the TS plane, was classified prior to the adoption 
of the Navy's now-statsdard system of plane designation and, 
consequently, bears an obsolete classification. The naval 
Nyslvm- of plane designation is set forth elsewhere in this 
is.sHe of Aviatiox. — Editor. 

TIk- F4C-1 niqilane is o liijilane of 115 ft. span, 18.33 ft. 

of 1(127 II). linlit nnd 17(HI lli. loaded. The niticliiiio is a 
metiil version of the standard Xnvy TS plnne which was pro- 
duced in wood. It is designed to be adn|itable cither to a 
land type undercarriage or to the attadiineiit of twin floats, 
as II sen|)hme. The power plant, fuel en|meify, armament 
and useful load items are identical in the TS and the F4C-1. 


except that the F4C-1 has a metal propeller weighing 27 
Ib. more thau that in the TS machine. Likewise the power 
plant and instruments, as a unit, weigh 17 Ib. more in the 
F4C-1 plane than in the TS design, The wing section is 
ideotical in each Case. The brief dimensional details of the 
TS design arc as follows: Span, 25 ft.; overall length, 21.4 

ft . ; height, 0 f t. ; weight empty, 1210 lb. ; and weight loaded, 
1005 lb. Because of the close similarity between the two 
designs and the equal useful loads, it will bo intocesting to 
discuss, at some length, the stnictural details of the metal 
plane. 

All Metal But Lighter 

The F4C-1, except for the fabric covering oi the 
wing and tail surface and of the fuselage, is cuu- 
structed wholly of duralumin, whereas the TS, also fabric 
covered, is built entirely of wood, with the usual bracing. 
In general, metal framed airplanes weigh as much as, and 
freiiucntly more than, their counterpart in wood. In the case 
of the F4C-1 and TS designs, however, the gross weight of 
the complete metal airplane is much less than the wooden 
maeiiiuc. In fact, the weight of the bare structural frame 
of the F4C-1 is less than one half that of the TS. 

This very considerable saving of weight, therefore, cannot 
he attributed solely to the mere substitution of materials. It 
is largely due to a thorougli system of design, not merely 
involving the correct proportioning of the principal mcrobers 
for resisting the stress maxima to wliich they may individually 
be subjected, but extending to even comparatively minute dc- 

As a prcliminarj', a very complete stress analysis of the 
entire sti-uetural framework was made, including an investi- 
u'lilion of the effects of redundancies imd of the distortions due 
In the loadimrs; the fanillinr iiic-tbod of least work and also 
lhi‘ li'ss commonly applied law of wciprncal deneilions 
liisiiaUy attributed to Maxwell) were u.-ed wherever aiipvo- 



cm of the F4C-1 Ntny Fiihlcr {IFrigfcl K'fiirlirind) . The opporenl MSjinf of ihe rear jpor of the 
comherej fcolure of the spars, nhich is folly discussed in this article. 
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priate. Secomiary stresses were treated eareJ'uily, (a), in 
such a manner as to halnnee one against another wherever 
practicable, thus reducing the effect of both; (b), by intro- 
ducing secondary stress to relieve the free edges of open 
hollow sections, or to control the ijluiie of fle.xurc of tiii- 
syiiunctrical sectioits; (c), by maintaining very gradual 
changes in length, width, or iiionicnt of iuertin, in the mem- 
bers of any truss; (d), by proportioning the various fntssc:, 
to enable single inUrsections iiiul to fonn npi>roximatcly wjui- 


wing spars, the single tube is invariably heavier, and less 
cllieiciit than is a trussed form of construction. In such a 
s]iar truss, if the chords are fonned of a plnratitj of tubes 
umi the web members are also of tubular form, and a proper 
ratio of spar deirtli to spar width in relation to the length 
of the lift bays nnd the drag hays, is maintained, the utmost 
))o>.-.ihle clliciemy .altninnbic by mere form of cross section 
will result. 



The upper siing 


lateral triangles; so for as practicable, sliort panels were ar- 
ranged at members nio.'t stressed in conijiression; (e), by 
tho use of forms allowing high unit stress while also using a 
large ratio of length to width; (f), by arrangement of each 
web member so as to form on integral part of the entire 
truss; and (g), by eliminating secondary stresses where such 
could not be utilized to advantage, in some cases, by the use 
of fully concentric joints, while, in other cases, by controlling 
the curvature of the gravity axis of inembera subject to com- 
bined side load and end load so ns to eliminate the efferts 
of column action, etc. The effective strength of members has 
been enhanced through restraint or by the flxing of their ends. 
This lias been done in nearly all coses where the deflection 
of the entire truss under lond would then result in double 
curvature of the member. In eases where single emrnture 
would result, end fixing has been avoided. 


\I'ing Ribs Fomicil of SiDglc Slicvt 
Simplicity of construction has received considerable atten- 
tion. As an example of this, the wing ribs and tail surface 
ribs arc integrally formed from a single sheet. Likewise, fuse- 
lage joints, in general, consist each of a single forging, tightly 
fitting the longeron nnd provided with iutegrnl lugs rigidly 
secui^ to the web .struts and stays. Wherever practicable, 
round tubing Las been used for straeturnl members. In those 
other cases wliere bulk controls the form of section, the most 
efficient available form has hoeu used. For resisting lorsioii 
or compression, ,n single tube of appro]iiinte thickness and 
diameter is, if imperforated, lOOjr effleient. Where there is 



In the upper part af this phelograph. a Ippiial tuing rih is sfroisn In 
the blon^ stale, tehile the same rib, after passing through the forming 
dies, is shoton heloip, The nt ii formed entirely of ono sheet. In 
the /offer perl of this photograph, a ecclion is e/roffn of a spar luAic/i 
has undergone an celreme test of combined end and side load. 


lloncvtr. some iV'.'c, or mole, may be added to the ultimate 
|•lli^•^l•ney of even so nearly perfect a spar, by eaniheriag it 
ill a i-uned toriii between its supports, iustead of building it 
straight, nml by reducing the eross sectional area of the chords 
at their less stressed paits. Such a camber is sinusoidal 
ill form, the crests of the curve coinciding with the interplane 
.-truts, ns suiiports, with the trough coming nearly midway 
between supports. Reduclioii of the area of the chords, 
where these luf les.= .stressed under the combined side and end 
load, invoh es, for an upper spar, the reducing of the lower 
riioid iiren near the .supports and of the iipiier chord area 




piiii. For a lower spar, under such combined load, 
chord is reduced nt the suiiports and the lower 
r mid-s)ian. Eiideiitly, such a variation in area 
le upper mid lower chords results in a shifting 
vily axis of the spar section to a position awav 
isiUoii ot sj'iimietry and ne.irer to tlie larger chord, 
-ords. the actual gravity axis of the spar has been 
ilong iho spur length in the same manner ns if the 
elnre of the sjiar it-elf hnd heen funeil. 


The Cainbcreil Spar in Practirc 
When nil uiipcr spar in an airplane wing has been so 
eoiislructcd and the plane is in the condition of palling out 
of a dive, the lift load tends to straighten the .spar between 
its iiilerplanc supports and, if the spar has been correctly 
jiroporlioncd. it will be quite straight when the intended nmii- 
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foriniiijr toi)i wliich sizes tlipiii to n j)rpss fit upon tlip ll«l lu^s 
of tlie fittiiiB- I'lip struts iii\- I'astpiiPd to llio lugs by iiipaus 
of two stajrBProd rivets, llius providiiift a stlnetuiv \vhipti, 
under test, dovploped an emi fixity factor in tlic Riilrr fonimla 
Ilf nliiiiit 2 t'lir tlie limirpmiis luiil 2.15 to I'or tlip sti-uln, 
Tlic cud fixity of .‘iiicli a Iohetpi'Oii i< mainly dpfpniiiiKil by 
thp tistlitiiPi-s of till' fit in tlie cyliiiiiricnl pai t of tiie flttiiiff 
and, sppomlly, by tlio li'iisfli iiml stiltnps.® of llie four stays 
or struts mcptiiicr nt any .ioint. As at Ip.a.st one, and fro- 


F’S- 1. fiad ^(IriiRi far alriiis aiul lortleii (iili«, illurlraliitf llir deiaili 

<iuciuly two. Ill till"!' stays laiist lie under tpn.sioii. nil addition- 
al stilTncss is alTorilcd to tlie conibinntiim. TIic end fixity 
of sucli struts dp])piids chiefly ujion tiip tliioknpss of the fitting 
lujr. nail i-. tlicrct'iire. verv readily coiii]>Htatile in usual I'ases. 

Kiirlher clciiipnls nt «ei',;hl savim: can be obtained throusli 
]iarticulnr attention lieinif sriven to tlie nietliiids adopted for 
coniieeliac Ibc |iriiici]>al nieiiihevs totretiier while, nt the same 
liine, realiziai: their full slrenirtli as shown in the pholiioitipli, 
Fiij, 1. Till* up|ier ts'iiler iiortioii of this pliotojtraph shows 
a seetioii llirou};li tlie ioint of two Uibi's. made by inserlitiH 
into the .-nialler tube n riiiir with an annular depression simi- 


lar to that shown in the upper left comer of the photograph, 
and then by toleseupiug it into a larger tube, outside of wbicb 
is a narrow ring, sueli as is shown. Tlie outer ring is theu 
l■olnpl•essed, with the two tubes, into tlie depression of the 
inner fitting. In tlie piiotograph, the fiiiisJied lilting is shown 
in the middle row on the left, while a seetion of this fitting 
will be seen in tlie top row on the right, the fitting and ring 
before compression having about tlie proportions of those 
shiiwii in the upper row on the left. Such eoiiiieetions, 
[iroperly praportioiied, develop the full strength of the tube 
in eompresaion, in tension or in bending, and, when failure 
neeiirs, it is definitely remote from tlie joint- By forming 
the inner fitting to a pnlygoiml eross-seetion as shown in 
middle ro'v. right, ot tlie ))iiot(^mpli, and by eotiipii'.‘oing a 
tube and an extenial ring around it to the same polygonal 
form, a joint i.s jirodiiced wliieli is, ns shown at the bottom of 
the |iliiilogi'nph, 100% ellieieiit in torsion. 

Feasihilitv of King Joints 

•Joints of tliis type ai-e not limited in [irodnction to very 
diietile lu.iterial. as might be .siipiiosed, hut are readily pro- 
diieej in material having a siiwilled tensile elongation of 4% 
ill 2 ill., iiiei’ely thimigli a|i|ivo]>riate iv'latioiis belu\*en the thiek- 
nes.s of itie tube, tlie eurvature of the fillets uiid the depth of 
the annular deptession, and lielweeii tile diniiieter of the tube 
and the leiigtli of Ihe ring. The tube, inner fitting, and ring, 
of the seitioiis shown, were luo.spiud and turned upon each 
other liefore the SKtiiins were pliotogmphed in order tliat the 
joints might show c-learly the details of eoiiafmelioii. Actually, 
such a section shows mi joint uiiicfs niagnified to 20 or more 
diumetei's. 

Tills method of eoiistnietioii has been vcr>- fhoroughly 
tested. Tlie whole system of design is the result of exteiisivn 
I’psi'nveli into tlie most eflieieiil and tin* lightest methods of 
siipporfing loads, eoiniiieiiMirate with adeepiale strength- Sev- 
eral thciu.saiid systematie and eorvelaled te.sts were carried out 
ill the deiclopiiient of the various methods of eonsiniotion 
em|i|oyed. As a result, the F4C-1, ns an example of the 
iwaetienl nptiliealinn of the various methods, has proved of 
adi*([Uiite ami eoinplete strength under all eoiiditioiis. 

The h'4f-l, and other airplanes jirodiieed by Charles IVard 
Hall, liie., is eonstrueted entirely of dni-aluniiii, with the ex- 
eejiticiii. of eoui'se. of the fahvie eoveriiig and any bracing 
wiles. -\s dnmlumili eilimol he welded, lu-nzi'd or suhleved 
w'ilhont de-lvoying its essential pro|ierties, the fastening of 


mum load factor has been reached mid, thus, tlie eoiuinn bend- 
ing moment due to tiie product of end load and the eceeutricity 
in a uornmlly constructed wing wJiicli would be flexed under 
the load, will be eliminated. 

In cambered spars of thU ty|ie, the ultimate load sustained, 
as sliown by teats, ia not ot the yield point, as would seem to 
be indicated by the pemianent set after the removal of a load 
inei'enieiit. On the contrary, tliesi' spar.? will sustain, liefore 
failuri', 411%. to 50% more load tlmn u'as required to prodiiee 
tile first well marked .set. 

Preventing Coliiiim Aelion Failure 
.\iiotlior method of jireveiiting failure by eoliimn aethm 
through the ahifting of the gravity axis, consists in grailimlly 
vaiying tlie width of I he memher, ns is done with the wch 
memhers of the rib trus-sis, These are of parnliolie cross see- 
lion with apiiroximntely 55 deg. angles. The a|iex is tiiniii- 
lained .strniglit and llie web i. np-el at it- iiiter-ei liiiii will, the 
chord, suflieieiitly to center its ..'i-nvity axis on the elmni llniige. 
Tliis ntriuigemenl result' in a urinliinHy eiivved gravity a.xU 
of tlie well inemlier, tending, as load is aj'piied. to ineiease the 
eoiiiJire.'iSinii nt the apex of the swtinu .Tlid to relieve the 
eiigi‘~ ill order that ttiev do not hiiekle. 

Aiiotlier type of ivini'oreenieni against Imekling i- ii-ed I'oi 
the rill eliovds, the outer flanges of whieii are in'easioniilb' 


A lypico/ fuselage joinl emplayiiig the fitting shown ni another photo- 
graph an this page 

braced to a panel joint. Snell biaeing adds about fiO%' to 
the ultimate strength of tlie entire rib. The ribs, as a whole, 
are of Z section and uiisynmictric.al. Instead of setting them 
in a plane perpendicular to tlie wing panel plane, Ihey are 
set at an angle of 88 deg. thereto, thereby eheeking failure. 

Eliminating Secnndiiry Stress 

Wherever, in a trussed or latticed column, tlie diagonal web 
.system terminates at n rectangular gusset plate, the seeondarv- 
stress in the cliorda adjoining the gusset is very large, not 
infrequently 100% ot the primary stress. Tliis is due to 
the widening of the eolunm under load, whieli accompanies 
if.? shortening. The diagonal web sy.stem has no tendency 
to restrain tliis widening hut a veetangular gusset effcetively 
provents it and so produce.? a large bending moment in the 
half panel adjoining. The panel joint plates of these trusses 
are of Y form, obviating any half panels, and permitting tiie 
attnclimeiit of lift and drag bracing to tlie spars without iii- 
tomiption of the continuity of the diagonal web system. 
This elimination of the large secondary stress, otherwise pre- 
sent. allow? the use of lighter members for tiie spar ehords- 
Tnoidentally, the weight of tlie joint plates U also much less. 

Tlie drag bracing throughout tlie wings of tlie P4C-1 con- 
sists of tubular struts provided with spherically cupped end 
fittings, whioli engage the upper surface of a double hall head 
bolt. The drag wires are attached to a forked and spheri- 
eally cupped Strap, Us interior fitting aeeiirately the lower ball 


A herisonfal tail surfaec after hat’lng sustainej □ sonj load of 157 Ih. 
per sq. ft. The tmiformity of strength over the entire slruelure it 
cJiaraclcrhlic- 

Wlieii this I'liid is I'eiiioved tile strut becomes straight and may 
be reloaded repeatedly with tlie same result. The struts so 
tested or ''jiriiof loaded” are now used in ilight- 
Another successful method of securing end fixity in a num- 
ber of struts meeting nt one jioint is the fitting used for the 
fuselage. The stays nnd struts which form tlie web system 
of a Warren truss are constructed of tubing, a liner of tub- 
ing. nbout tlireo diametei's long, being first pre.ssed into each 
end. The tube ends and liners are flattened in n special 


?url'aee of the licit wliich i? passed though drilled holes in 
the straji and sjiar joint plates and secured hy a nut. Several 
important eleiiieuts of stieoglli and of weight saving result 
from this siiiqile fitting. The deep cupping of the strap 
nnd the widely -s-pnrnteil fioints on the rim of the cup from 
nhieli llie strap fork? lend, eniiso tlie line of action of the 
ilnig wivi" to inlei'sei’t tlie lives of the bolts ot tlieir hearing 


oil tile spur. Teats liaie nhuwii tliis nriungcmcut to fail at 
iiltiiiiiue load by the sUeui-iiig of the bolt without perceptible 
iiending, indicating the eliiiiiiiation of a bending moment 
inther lrc(|ucntly found in sjmrs at the drag wire cuuiicetions. 
A.s ;i icsiilt. tlic -spar joint plntcs are free from torsion and 
they, n? well as the spar <-hords, may tic ligiitcr. 

Creating a Friction F'ixiiig .Moment 
The beni'ing of tlic drag strut fitting upon tlie upper surface 
of tlie holt results, as loud is ajipUed, in pressing tliciii into 
peilei-i eoiitncl, nnd, from the resulting friction, a fixing 
iiioiiieiit exist.'. TliU fixing moiiieiit increases in direct pro- 
portion to the end limd, and is, in fact, numerically equiil 
lo ihe pnidiK't ot the eoellicieiit of btiitic friction, tlin radius 
oi I iiniitiiie, iiiul the end load. The fixing moment for any 

load eiin tlius lie eompuled definitely. On tests of the 

ding struts used in the F4C-1 wings, tins frictional fixing 
iiioiueiit wns sntlieient to I'ealize ii K factor in Ihe Euler 
lonmilii of 3 to 3.25, the tubing being only commercially 
■‘ii'iiight niul not e-pecinlly rolled- This m a higher factor 
lliim eiiii iiMially be olitniiied hy tesling with carefully made 
llul end'. liiider lomliiig. such long slruLs (l/r ^110=118) 
leiiiniii pnu-ticnily straight, u]i to the failing load, and, when 
(he I'victiiin is oveieome, tliey jump suddenly to a curved form, 
mill eoiitiimc lo sustain a Euler fnefor of 1 while so bent. 
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oiiu meuibor or part to auotber must be aacomplislied by OttO 
at tbc metliods dcseribod above or eUe by rivetmg. Drilling 
£or snd driving thousands of rivets is tedious aud expensive 
work, particularly in places where jig location -is impracti- 
cable. lu the F4C-1, and otl^r designs, tbc number of rivets 
has been reduced to the minimum. For instance, the ribs 
are each blanked end pressed from a single sheet, complete, 
riveting of their llatigc tabs is a jig job, while twelve rivets 
sceure each rib to the spars. 

The spars are drilled in a jig and assembled in another 
jig whicli holds all parts in i>lacc while pins or rivets are 
jiBSsed through the pre-drilled holes. These average seven 
per linear foot of spar. Further rivets arc required for se- 
curing the trailing edge to the ribs and for the lacings staying 
the rihs. On tU& average, this means three rivets per square 
foot of wing area. The sheet metal iioso .stiffener, a necessity 
for a wing section of as steep a curvature as U.S.A, 27, re- 
quires more than half the entire number of rivets in the wing 
structure. It could be omitted with some other forms of 
wing section. 

In the fuselage, the rivets per panel joint averse eleven 
in number, of which eight arc jig drilled. Tho tail sur- 
faces nverage twenty rivets per square foot of area. The 
total number of such fastenings is obviously far fewer than 
of nails or the like, in wooden construction. 

For quantity production, in lots of several hundred planes, 
simrs. blanked iind pres.sed from single sheets, would cost 
less than the built up spars. They would weigh more, how- 
ever, nltlii'ueh not as nmcli as spars formed of a single tube, 
wlierciii, to obtain the necessary depth fur a rigid .structure 
together with a reasonable thickness — diameter ratio, the ma- 
terial, which sen'cs as web, is greatly in excess of require- 
ments. ronseciueiitly, in such a case, the weight is opt to 
be excessive. 

The spar joint plates arc blanked from heavy sheet, very 
eeonoinicalh'. in any quantity. The collars, liinges, clips, 
drag stmt ends, etc., are also produced by blanking and press- 

VTeight of SlTOCliirc 


•\ iv^iime III tlie general lu-iglit details of the F4(’-l niul 
the TS iilane, I'nllows: 



TTie irciicinl peifoniimieo detnils of the F4C-1 are given 
hennvith : 




The items of eosf in order of importance for hut a few 
.airplaiic.s not on ma.^ prodnetinn lines, are: 

(a) ongiiicering and de.rigii; lb1 tools, dies. Jigs and fix- 
tiin’s; (c) ]>rodm‘tion of jiart'; |d) innteriDi; and (e) ms- 

For an order involving a laige number of planc.s, the first 
two items bei-niiip merged, and the lliin! and fifth items are 
iimi'li reduced. Many parts, such ns fuselage joint fittings 
and strut end fittings, milled or Inriied from bar, in small 
<Hianlity, are eaimble of being hot (iressed or foi^d to within 
a light flnisliing cut, enmparable to hroaeliing, when the quan- 
tity warrants. 


Lieut. Comdr. Byrd Flies to North Pole 

this ivne went to pivss news eaine in that Lieutenant 
Commander Kiehard E- Byrd and Pilot Floyd Bennett had 
aucee.'sl'ully llowii fi-om Spifaberani to the Xorfh Pole and 
ivtnrii. .\oeording to dispatches to the -Vne Yurk Tivie$ 
llie iilaiic left Spitzliergen on May 9 at ten minutes to one 
ill tho moniiiig and veluvned to its base at 4:20 in the after- 
iinnii of the same day, liming covered tlie 1,500 odd miles 
to tlie Pole .md lotum in a little over 15 hrs. Reports in- 
dicate that the weather was clear Imt exceedingly cold. Xavi- 
galinii wa.s prnetieally eiilii'cly by sun compass, as the sun 
shown eoiitiimously and the magnetic rompii-sses would not 
finiotinii jiroperly so close to the Pale. Tlie oil system on 
one of the engines spnnig a leak sluirtly lipfore rpneliing the 
Pole, hut tliP pnginp kept viiiining until the plane retumed 
to laud. rmmnamipr Byrd's nose ami ii rouplp of fingers 
wei-p fnistbiltPii wliiie lie took nhseiTatious in the zero 
wpatlier. The ]daiie used was a Fokker moiioplime e<|uipped 
v itli skiis and powered with threp Wright Wliii'lwind rngiups. 

A geui’l'nl aepoiiiit of the various attcmpls to lynch the Pole 

adc-qioite amuiut will bp given of Byrd’s extraordiiiary fUglif. 


Stettin, Germany to Be Large Airport 

roinmpvciiil iiviiilioti is uiiikiiig rapid .striih-s in Oemiaiiy 
ns II iiipims of tninsport and quite a luimber of exeellent new 
airdromes are now in use, siieli n.s tlios»’ at Tempellinf, near 
Berlin, Deveau iipiir Kiinigslierg ami Fuhl.dmettpl near llnm- 
hiii-g. ITnviug i’oiii|i|ptpd these laud statiuiia, the Geniinns 
are now ahniil to establish a miiidier of u|i-to-dnte maritime 
ainlromes. It is genernlly anticipated tbal. with the devel- 
opments of the coming year, mnritiine aviation will become 
an iinporiaiit fiietor in passenger tnilTic. 

The fli-st city ill fierniaiiy to n'solve to build a really up- 
to-date inariliiiie nivdi'oiiie on a grand scale is Ktettin. This 
city will, henceforth, serve ns the starliiig-plnee for seaplanes 
traveling to Stockholm. Helsingfors, and I.x'iiiiigiad. In order 
to eoimeet up this noirilimc si.rviee willi the laud planes com- 
iiig from Berlin. « big laud nirdnmie is to he eoiistnioled at 
Stettin siimiltauemisiy with the marifiino airdrome. 

For the TUirpose of the romhineil sea and land service the 
Airdrome .\iiniiiiUtrnlinn at Stettin has eliosen a site on the 
Diimiiiselier Sre, midway between Stettin and Altdamn. The 
projected airdrome me.isnres- ahnul 2 kni. eiieh way. and the 
level of the whole of this area is at present being raised by 
two meters by the addition op ailifii’inl soil. By the Summer 
it is also hoped that opernfinns will be far enongb advanced 
to begin building tlie bniigars for seaidaui-s flying from Stettin 
to Swineimiende. Berlin and Strnlsmid. 

Other extensive hiiildings are also to be erected, inelnding 
a wiiX'Iess ,tiilion, a meleonilngieal olisen-ntory and buildings 
for the cnstonis and for tlie police. Tn order to make the 
ilaimnselier See suitable for the draft of seaplanes, the south- 
ern end of this lake is being dredged ami otlii«r regulative 
measures are being adopted. Tlie whole scheme will, if is 
estimated, cost about T.nnn.non marks. 
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Military Aviation Bill Passes House 


T he flax <it the Wnr Ueimitmeiit for a Hi-e-year avia- 
tion biiililing exiiaii-.ioii. eca-ting $151), (1(1(1,111111, was 
V tipprined liy tlie IIi>u-.e on May .5 by a iiiiiniiminis vote, 

»4er two hours of deliatc. Hei'eiilly tlio House pn-sed a bill 
for naval air development at a cost of .$H5, 000, 1100, over tlie 
same length i>t time. 

The Army Air Sendee measure passed ou May 5 is merely an 
aulhurizatiim, and, before the niDiicy is appropriated, the cx- 
peiiditui'C must bo scrutinized by tbc Wnr Dejiartment, Budget 
Bureau .and House xVppropriation Committee. 

As Acting Chairman of tiie Military Affairs Committee, 
Ropresentalivi! James of Mieliigaii said the bill did not go so 
far as many menibor.s thought it should in reorganizing the 
Army Air Service, but was a decided step forward. It is 
the firat eoinprehensive bill agreed upon since tbe aircraft 
problems were seriously tackled in 1919. 

The program calls for 2,200 first-class fighting planes at the 
end of five years, 1,G50 regular flying offieere, 550 reserve 
officers on active duty and 15,000 enlisted men, including 500 
flying cadets. To meet critici.sni <if tlie present administra- 
tion of the Air Service, the bill provides for a general tighten- 
ing of the membership of the Service, so that eventually its 
personnel will bo 100 per cent fliers. It also provides that 
the eommaiid of the Service must be by flying officers (md 
that tbc Service shall have increased representation on the 
General Staff. 

The only objection came from Representatives LaGnardia 
of Xcw York and Schafer of Wi.seonsin, who thought three 
Brigadier Generals should he flying officers, instead of per- 
mitting one to be a nnn-flier. This rhaiige was defeated, and 
a motion to recommit the bill, just before llio Houso ad- 
journed, was rejected by a vote of 74 to 30. 

Competitive De.sipning 

One of the most importmit a-ipci-ts of any legislation eon- 
ceniiiig goveriimeiit piiiciimiieiit of ninTnft is the (|uestiuu 
of eoni|ietitive bidding. While tliero is a i-liius<‘ eoneeniiiig 
this in the Xavy bill. Iben* i-, .iiqinreiitly, no mention of il 
ill the Army bill, llimever. rimei'niiiig this generiil siibjci’t. 
Representative Vinson of Geoigia Ims intnidueed a bill ivbirli, 
if pas-scii. is destined to pul eompletely at iv^t all CurMoT 
argniiieiit mi this piiiticiilnr aspect. 

The Joint Ifilitary and Xaval Committee of the House of 
Rcpreseiitativvs. is iniisidei-ing legislation introduced by 


He|iriscntntive ViiiMin iil' .Milleilgeville, Ga.. by tlii' jii'olcition 
and eneimrngi'ineiit of ain-ralt designers throngli what is 
termed competitive designing. A numlier of chaft.s of bills 
eiucriiig the subject liavi' been subiuiued by the .Imlge -Ad- 
Mieate Geiienil of the Xiivy mid by tbe .\noy (leiirrnl Staff. 
-Ml of these lone been ili-s-nrdeil for tbe lime Imiiig. 

A new draft of n bill was presented, May C, by Represen- 
tative McSwaiii, at the reque.st of the committee. The Mc- 
Swain draft |irovides that aircraft designing (ximpetitions 
slial! be advertised in at least three publications of n.ition- 
wiilo circulation, and that the requitx-ments niidcr tlie com- 
petition will be forwarded to all who iin-wer these ndvertise- 
mrnts. 

The bill also provides that the designers .shall havo .six 
months to prescait designs, after which the War or Xavy 
Departments will have 3U days to decide upon whieh is most 
desirable. Price will be named in submitting the design, hut 
tbe deciding factor will be desirability. 

Tlie Question of Mumifaeturc 

After the design is selected, mamil'actui-e of planes from it 
would he limited to the designer, providing that he has the 
equi|imeiit and otlicr facilities for the mnmifnoture of plane.s 
in the quantities desired by tlie govcriunont. In the event 
that he has not fncililies to produce the planes, discrotion 
is given tile deiiartmciit to buy the design at the ]>rice quoted 
when il was submitted or to negotiate for a lower price. 

Glue the design hc<omc.s the property of tlie department, 
it is provided that competition for tho actjnl building of tiie 
plane.s sball be oiien to the eiiliri' aircraft industn*. 

I'rotectioii is jirovided for inventors wlio now claim tlie 
Goverimieiit is using their devices without just compensation 
under the proposed bill. Such elniiii.s, dating hack to 1920, 
would he permitted to become tbe subject of litigation in any 
United Slates district court, and tlie Govemmciit would waive 
its right of exemption as a sovereign. 

Tbe bill was discussed briefly. May fi. Ci>i>ie.s of it were 
submitted to both the War and Xavy Deiiartments for coni- 

A immbcr of minor changes already have been foniminted 
by tho committee nieinhers. and tlie.-i‘ "ill be isinsideivd by 
the special committee. 


General Brancker, President, Royal 
Aeronautical Society 

Tbe Koval .Aeronautical Sucicty, England, aiinounciis that, 
at a Council meeting bold on April 13, 1920, Air Vieo- 
Marsbal Sir Seftoii Brancker, K.C.B., A.F-C-, P.R.Ae.S., was 
elected President of tlie Society. General Brancker, it ivill 
be rcmemlieix'd, is Director of Civil Aviation in the Britisli 
Air Ministry. He is very well known in tho United States, 
his most recent visit terminating only a few xveeks ago. 

Canadian Border Flying Regulations 

wi!"l-onririueto1)c'°ubj^ reguUtion^l^'Md upon in 

1922 for another vear, according to the Department of State. 
Bv an exchange of notes between the British Embassy and 
the Department of State, tlie old regulations are to remain in 
effect until April 30, 1927- 

Under these arrangements, when a pilot of American or 
Canadian nationality wishes to cross the international line 
he must send notification in advance. Canadians must ad- 
dress tho Secretun- of State and Americans, the Secretary 
of the Air Board, Ottawa. Thev must give : 1. tho date of 
the propased flight; 2. the owner’s name and address; 3. tho 
pilot’s name and qualifications; 4. the type of machine to be 


used; 5. the route mid duration of tlie proposed flight; 6. 
the purpo.sp for which it is being undertaken. 

The old 1922 agreement lias been modified only slightly in 
tlin annual extensions, the recent exchanges of notes specify- 
ing that the United States Army or Navy Air Services shall 
certify as to the ainvortliiness of American iiiaebines desiring 
to fly to Canada, this certificate of ainvortliiness being added 
as n requirement before crossing the border into Canada. 

The crews of airships entering tlie United States from 
foreign countries are not required to have passports, if they 
fulfill the requirements ajiplying to crews of steamships. 

Alien passengers are required to have the same documents 
as alieii.s arriving by sea or rail. The advance advice to the 
Secretary of State of the plans for an inteniational flight 
and the place of expected arrival is passed on to the Secre- 
taries of the Treasury and I.abor, for their information and 
regulation of customs and immigration inspection. 


Russia Buys Aircraft Engines 

The lai^est foreign order placed in the United States in 
February for aircraft engines, was by Soviet Russia, the De- 
partment of Commerce has announced. Of tho total of 
$.57,124 worth of airplane engine exports for the month. 
Rus-sia’a order amounted to $48,008. Rufwia also ordered 
$14,158 wortli of parts for aircraft and aircraft engines. 
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The Madrid to Manila Flight 


Second Long-Distance Spanish Flight Not Successful as Previous South Atlantic Undertaking. 


P KESUMABLY ENCOVKAGED by tlic nlraost miquali- 
)ip(i success of tbo I'ctaiit Spanish flight of Coradr. 
Kajnun Franco from Spain to the Ai^ntinn, another 
long distance flight was immediately foiiceived and, on April 
5, three Bieguct XIX iniichiiies, Hying under the Spanish 
Hag, set out from Madrid for Mnnilii, Philippine Islands. 
Tlic jiilots of the |iliuies were Capt. Hafael .Mnrtitiez-Estevcz, 
comnmiidcr; Capt. Jontiuin Loriga-Tnboada ; and Capt. 
Eduardo Cjonznles-Gallarzji, wliilc tlie mechanics were Pedro 
Jlariano Callon, Jon<iuin Aroaimiens and Eugenio Perez. 

The route of the lliglit was laid out as rollows: Madrid, 
Algiers. Trijnili, Cniio, Egypt, Dniiiascus, Syria: Bagdad, 
Irak: B:isni. Imk; Bu.sliiiv, Persia; Bender Abbas, Persia; 
Karachi, Indhi: Calcutta, India; Bangkok, Sin:n; Saigon, 
line mid llniphong, Fivneh Indu-Chinn; .\lnn no mid Manila. 
The piniies. incidentally, n-hile of Fit'iich dc'sign. were con- 
-tviicted in Spain, end the siiuadtxm was given the nmi.e of 
El C.'aiio, after .hum Sebastian Del Cano, wlio hiought one 
ol Magellan's ship.s hack to Euinjie and thus may be claimed 
as the liist circuninavigiitur of the globe. The machines are 
cs;uip|>ed with single Lorraine-Dietncli engines of 45(1 hp. 
and ciu’h plane carries W5 gal. of gasoline aird 25 gal. of 
lubricating oil. 

The Start 

The Miiindron left on its flight of approximately 10,01)0 inile.s 
at H:l-5 a. in. on Afiril 5, fr<im Cuatro Vientos airdrome near 
.Madrid. The lirst sto;! was planned to he at Algid'S, Ftencli 
Xoifli Afrie.a, a distance of about 500 mites. The planes 
passed over Cartagena at 10:50 a. m. and then iieaded 
toward the sea in the direction of the Afrieuii coa»t. 

Tiny reneht'd Algiers siim-ssfully and without initowai-d 
incident. On the next day (April 0) the three maoliines 
set out tor Triimli anil Captain Estevez, comnin:ider of tJic 
(light, landed at Tunis, North Africa, lipving lost sigiit of 
the other two plain's in a fog. The otlier two machines pro- 
ceeded straight to Tripoli and iaiuled there in the iiftei'noon. 
Captain E-levez's plane sU'faiiied a burnt tire on the right 
wliecl ill landing but, linviiig irtmired thi-s, the fUglil was 
rmitimied the iie.xt il.'iy to Ti-ipoli in order to rateh up with 
llie other two planes. The (light was undertaken in bad 
weather, the rain and mist being very' thick- In nrs'ordaiice 
with n previously e-rrangi'd plan, the otlier two |ilniics did 
not await limi at Tripoli mid ]ivoceeded to Beiigazi, C’yreiiaiea. 
mi A'li'ii 7. coiitimiiiig. the next day to Cnini. where they 
landed at tlio Royal Air Force airdrome at Heliopolis. In 
the mean time. Captain Estevez had reached Bengnzi, being. 


thus, still one leg behind Ids companions. However, at 
Cairo, Captains Jsjiiga and Gallui'zn awaited his arrival on 
April !), and work was commeiuTd on overhauling tlie tlireo 

Serious trouble did not oveitake the fliers until the flisrfit 
from Cairo to Bagdad, Iracj, wo.s undertaken, on April 11. 
Tlic three machines Icit Heliopolis au-dronie lit 7:(l() a. m. 
Un tlic flight, the planes got separated and Captain- Lsirign 
and Gidliirza lem lied Bagdad ut 4 )i. in, and 7 |>. in. respestive- 
ly, u liile Caiitain Este\ez's maeliiiie did not arrive and was not 
licnrd of. Tlie di-toiice hetueen Cairo and Bagdad is about 
WKI iniU's, iictiiss the Byrian Desert. One of the other planes 
was I'orced to bind in the dcKUt to I'cpair a luel tank, ac- 
cording to dispatclics, hut resumed the flight. 

Tlie British immediately sent out R.A.K. plniie- to -earcli 
tiie desert for Estei'ez who was la.-t seen si.xtv mile- from 
.\mm:in after Iniving passed Jenisnlem, Tlie route hetwi-en 
Cnii'o ami Bngdiid wliicli is I'miueiitly flown over by the 
British .-ei'viee jiilots, i.s well marked, there being a large 
|)ipe Hue -tretched aeress tlii' surl'nee of the desert for the 
giiidnnec of pilot-. It is said that E.stevez pn.s-ed station 
"E" on the route and then differed with his conipaiiioiis as 
to the correet route going off in n southerly direction. His 
I'onipmiions, believing liiiii luistakeu, did not follow and no 
trace of the leadi-r W'lU, discovered until the scnn-hers found 
his iimi'liine on April Id, 140 mile.- from .\mmiiii. The pUiiie 
aiipeared to he in iieifeet eondilion and a note was attached 
to it, indicating that the jiilot and mtsdianic had deeided to 
make their way on foot to Amman. The landing was ap- 
parently made toward the evening of Ajiril 11. I’lCsiuimbly 
the men stayed tlirougliout the night by their machine, depiiit- 
iiig after dawn the next day on the long walk to Amman, not 
aivare that tlie city was 140 miles dislant- 
Flight Proroeds 

111 the nienntime, the other two pilot.s, prmet'deii to Bu-liire, 
I'ereia mid. on this (light, one of tlie (daiies was I'oreed down 
Aiiril lit, iienv Siiniawnli, on the Enplii'oles River, nliont 150 
luili-s from Bagdad. Tlie other iiiaeliiiie iiroc-ecded .ind both 
lUTived evcntunlly at Bushin', TTie pilots apiiarently regard 
their flight as imli\'i(iunl ratlier tlinn a team event. How- 
evcT, eoiitiiiuiiig tic (light togetl.er, they lelt Busliire tlie 
•aiiic day ns tlieii mrival and viaulied Bender Abhiis. Pei's!!! 
ill the pvemng. On April 14. the two plane- coiilimied to 
Karaelii. which wn- renched later that day, the cii-tiiiii-e be- 
tween Bender Alihii- amt Karachi liebig iihout 7'J.'i mile-. 

The next leg of the flight was eommeneed at 7 ilto a. in. 



The three Breiuel XIX {Lorwiric-Dirlrieh 450 lip. engines) jml iefore the slarl of the iV/aJod-Afamia flight 
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on Api'il 111, for Agi'O, India, and tiie 800 miles -ivas roverod 
in 7 111'. 10 min., Agi'ii being reached at 2 ;45 p. ni. In the 
nicantiiiie tlic seiireli for Captain Estevez and his meclinnic 
Calvo SVU.S coiitiiming and on Aiiril 17 tlii' rejiort whs issued 
that Captain Estevez was found by Flying Oflieer Coghill, 
of the British lltiyal Air Foivc, forty miles from liis aban- 
doned nmcliine. ills feet were blistered, but otherwise liis 
eondilion was .said to lie fair. He wa.- taken by airplane to 
tiie iieareot medical station. Meelianit Calvo was found 
twenty-five miles further away fram the plane. Thus neither 
of the fliers abided by the inflexible rule relating to flying 
across tbe desert, never to leave tbe inaebiiic in tbc event of 
II foived landing. The 'men were immedialely taken to hos- 
jiitiil in Animaii, alllimigh ‘.he condition of Calvo, who had 
gone on ahead of lies enmpanion, Estr'Vez, in the liojie of 
hriiigiiig rt'lief fixmi Amman, was ,-uch that lie eoiild not, be 
moved inimediateiy. bis eondition being -so bad. 

It i.s iimler-tood that after leaving bis comrades and in- 
(ITeelunlly eiuleavoritig for s.wend lioiu's to strike the Bagdad 
track, Cnptam E.-tevez nas forced to land, owing to lack 
of fuel- His iiiiB-hiiie was found five miles outside the track 
u.sinilly I'oUowcd in Ivaversiiig the di'sert. 

raptniiis Loriga and Gallarza eoiitiiuied their fliglit and, 
<in April IS. reached Calcutta frem .\gra, a di-tance of ap- 
proxinmteiy 70(1 miles. Loriga was troubled with burst tires 
at Agra ami, therefore, left that point about two liours after 
his i-omiianioii. -Vliparently most of the flying over tlie vrop- 
iea! areas was eiin'ied out at about 6000 ft., it lieiiig found 
to he h-ss huiii)i>' there. The heat wa- veiy exee-sive. After 


a i'!‘st at C'.ih-iitta, the fliere I'caolicd Kaiigooii, Biiiiiui, on the 
aftemooii of April 21, liuving left Cakutui in the early 
irnriiiiig and p-a.—iiig througll vei->' liad weather. 

More ili-foilniic- overtixik the flight un May 1 when, after 
l.a>riga and Gsllarzii lelT Hanoi, Kreiidi, Imlo-Cliinn, together, 
Loriga anil his meehanie, Cnitoii. were- not Jieard of. Gal- 
hii'za anived ot Macao on Saturday afternoon, JLiy 1, and 
damaged his machine in lauding. Fears are entertained that 
pos.silily Ixiriga lias he!-n I'orced down in the sens in tlie Gulf 
ot Tonkin or tln' South China Sea. Gailarzn reported that 
mui'li of the j50-niile flight, eliiefly over water, was diflieult 
because of misty wcatlier, making visibility extremely ]>oor. 

-U the time of tlii- going to press, there is ,-ome doutit as to 
the mivisnhility of the flight lieing egntinued, even if Loriga 
is found. Tiie Japanese Oovenunent originally I'efuseel to 
permit the S])nnisli llii'i-s to lami on or iwim ll.v over tiie 1-lami 
of Formosa, on the flight between Mneoa and Manila. Later, 
bowevev, it is n'liortcd that the .Jaimnese deiideii li> vcs'iiul 
these restrictions to tlie e.xU'iit of permitting the plane's to 
pass over the Island on condition that iimler no eireumstanees 
do tliey earry eaineras ami a lamling sliall he mmle only in 
ease- of exlieinc' emergeiiey. If is helii'XtHl. lioinwer, that the 
lliglit, iiiider sueli ei'mlitions, would tie extremely liazardoiis. 
it being asserted Unit it Mould be alisointely nreessary for the 
planes to land on the Isl.iml of Fonivisa to repleinsli fuel 
supplies. The distam r from Macao to Manila, dirwl, is about 
1000 miles. No furtlier step has. os yet been taken, nor has 
Captain I-oviga been fmiinl at this lime. 


A Danish Long-Distance Flight 

A flight by Danish military aviatoi's from Copenhagen to 
.Iiipmi is hi'ing planned for the Spring. Two Dutch-built 
Fokket.-, ivitli Lomiiiie-Dirtrich 400 lip. eiigiues will be used, 
and the I'oute will probably he ai'ro.ss Eurape ami via India 
and Chinn. 

S.A.E. Aeronautical Meeting in August 

Plans aiv being made for a two-day aeroimutieal engimsT- 
ing meeting to be held in Philadelphia by tlie Society of Au- 
tomotive Eiigineevs just hefoiv the National Air Races there. 
Tlie d.nles srtected prohahly will be Aiig- 30 and 31. and the 
jilaee. the Bellevue-Sti'iitfovd Ilotol. Considemblc attention 
will he given in the nddi'e.ssc's and discussion to tlie subjects 
of design. I'Oii-tnn-tioii and tiperalion of both heax'ier ami 
lightei'-lliaii-air craft. 

As the mei-ting will be held at a time wlien the Se.sfiiii- 
Centeimial c'eli'liration is in full sM-iiig. there will be a triple 
attraelimi for the large ntteminiiee wliiih is exiieeted- 


The National Balloon Race 

The olliciiil report of the N'Mlimial Biilbsni Race wliieli -wn- 
lield at Lillie Rock. Ark-, is nmv nvnilahle. AVhile Ward 
T. Van Onnaii, Hying the ••Coodyenv IV", won the raee, the 
si'coml mil] tliird idaci's were sis-uved liy Capt. TfnM-thoi'iii' C. 
(irny, .V.S. (Balloon S-231 and J. Hoettner (Balhniii 
.\ktoii N..\..\.l, rospis'livi'ly. Preliminary reports gave ttie-e 


The "Cood^ear /P" (left) and the ''Detroit" (right) about to leave 
Little Roetf Airport on the start of the. National Balloon Raee 

The air-line distaiiec* (Iom-h by balloons in tlie National 
Elimination Balloon Haee, starting at Little Hock, skrk., as 
staled from Geological Survey maps, are as follows: 


-Vflmc of Balloon 
"aOOBYEAR IV" 

"AKRON S.AA." 


"DETROIT AIBCKAFT" 


Landinff Point 

S ml. Soulh-SE of Petersburg, X'e. 

I.S ml*'xorth tif Kiml.al], W.*Vo., Rtol 

Rpcdvilli*, Kj. in Carter I'oioily 
S ml. \V. of Hlnine, Keofnekj' 

UK gf Hei'Ii.|bcra, Ki. 


"GOODTEAR SOUTHERN CALIF." 5 mi. E. of Brosdbesii, Kenliiekr 473 

"SKYLARK" or BALLOON) 1 lui. N. of Cr»«foril In Oecnon Cily, Tenn. 4U 
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Army— Navy Standards 

Standardization of Aircraft Parts, Undertaken Jointly by Army and I\avy, Will Enable Closer 
Cooperation from Procurement Staiulpoint. A Great Advantage to the Aircraft Industry. 
By MAJOR LESLIE MacDILL, A.S. and LIEUT. RALPH S. BARNABY. U.S.N.* 


T he army air service and tlio Bureau of Aero- 
nautics, N'a\y Department are now issuing tlie first 
of a now series of standard part draniiigs. Tliese draw- 
ings, known os AN standards, represent parts which have 
been standardized by the Army Air Service and the Bureau 
of Aeronautics. They represent the first results of the labors 
of a joint committee, consisting of representatives of tlie two 
Services, appointed by their respective chiefs for this pur- 
pose. 

To the meetings held by this committee are invited repre- 
sentatives from the various airplane manufacturing com- 
panies, manufacturers of materials and parts for aircraft, and 
the Aeronautic Standards Committeo of the Society of Auto- 
motive Engineers. In this way, the trade has been well 
rejirescntcd, and it is largely duo to their coopomtion and 
assistance that the AN Standards have become possible. 

W ar-Timo Proliiciii? 

The advantages of such standardization are manifold. Dur- 
ing the war, when the Services were buying airplanes and 
parts in largo quantities, it was necessary that standards be 
adopted rapidly. This was done by the Services independ- 
entiy. Naturally tlie results obtained were different. These 
differences have persisted, and, as a result, an Army tum- 
bucklc, bolt, or the like, has been just a little different from 
a Navy part used for the same purpose, — different enough, 
however, so that a Navy Inspector could not accept the Army 
part, and rice versa. This required the part manufacturer 
to produce and carry in stock two kinds of material, and 
made it necessary for the airplane nianufaetnrer doing work 
for both Services to purchase and maintain two separate 
stocks. From the service point of view, it represented in- 
creased oo.st and prevented exchange of material between the 
Serricos. It is the purjinse of the AN Standards to eliminate 
these conditions. 

Tho Society of Automotive Engineers, through its Aero- 
nautic Standards Committee, is adopting these AN Standards 
as reeommonded practice for civil aviation. 

Naturally, changes on such a largo scale must he adopted 
gradnally. and so effected as to entail a minimum of con- 
fusion and financial loss. It is believed that the Navy's 
method of accomplishing this is explained clearly in the 
following excerpts from a Bureau of Aeronautics letter accom- 
panying tlie AN drawings, addressed to Inspectors of Naval 
Aircraft and to the Naval Aircraft Factory: 

“1. As a result of conferences between representa- 
tives of the Army Air Service and the Bureau of Aero- 
nautics, an attempt is being made to standardize the 
specifications and drawings for aeronautical material 
and fittings. It is hoped that, in time, this will in- 
elnde all materials, the so-called ‘standard parte and 
fittings’, and equipment common to the two Services. 

“2. The resulting specifications and drawings will be 
known ns AN nr Army-Navy Aircraft Standards. In the 
case of the drawings, it is intended that they supersede 
the corresponding Naval Aircraft Factory drawings in 
tho Standard Catalogue. The AN specifications will 
sen'e as master specifications for the preparation of new 
Navy Department Leaflet Specificatbns for the material 
or parts concerned. 

“3. To facilitate the use of the AN Standard Draw- 
ings a conversion list has been prepared, showing the 
corresponding AN number for every Nava! Aircraft Fac- 
tory part number for which an AN standard exists. 

“4. It is requested that the AN drawings be in- 
serted in the front section of the Standard Catalogue, 



and that tho corresponding Naval Aircraft Factory 
drawings, as shoivii on the list which accompanies tho 
drawing^ entitled ‘Old Standard Drawings with Cor- 
responding AN Standard Drawings, which Supersede 
Tliem’, he removed and destroyed. 

“5. One of the precepts of tlie committee, in devel- 
oping the AN Standards, was that their adoption should 
not work to cause loss or dilRculty to the manufacturers, 
on account of stocks of old standard parte and ma- 
terials. This applies to the manufacturer of tlie ma- 
terial or parts as well as to the aircraft manufacturer. 
With this in mind, it was endeavored to keep the new 
AN parts interchangeable with the old wherever pos- 
sible. Accordingly, it was agreed that the promulga- 
tion of the AN Standards would not prevent the air- 
plane manufacturers from using up the old material 
which tlicy have in stock or may he required to pur- 
chase in the near future. 

"6. This last provision is nceessary in order to work 
no undue hardsliip on the material or parts manufac- 
turer. For Ills case, it was decided that he should 
be permitted to supply on orders calling for AN Stand- 
ards, material or parts conforming to tlie old require- 
ments until his supply is exhausted, unless, by special 
agreement between manufacturer and pnrebaser, it is 
desired to furnish the AN parts- It is intended, how- 
ever, that the above apply only to parte manufactured 
before promnlgation of the AN Standards, and that, 
in tlie future, such parts he made in conformity there- 

“7. Inspectors shall sec to it that, after the date 
of promulgation, new stocks of parts are manufactured 
in accordance with tho AN Standards for use on Navy 
contracte. 

"8. The date of promulgation for the standard draw- 
ings included in the present list is .Tuly 1. 1926.'' 

New .Air S.nvice Standards Book 
The Army Air Service has found it desirable, at this time, 
to issue an entirely new Standards Book which will include 
the AN Standards. This book is distributed to all Air Ser- 
vice Contractors and Inspectors. The preface to this book 
includes the following paragraphs, which outline the attitude 
of tho Air Service regarding the use of old standard parts: 

“The issue of this new Standards Book does not 
automatically obsolete any stock on hand listed in tho 
old hook but not included in tho new one. The old 
stock 'rill be used for replacement in the Air Service 
equipment already in use nnd may he used in nc'v ar- 
ticles, until the stock on hand at contractors’ plants is 
exhausted. 

“Old stock covered by numbers in the New Standards 
Book is to bo identified on now drawings by the new 
part number. Stock made up to the old -standard 
part dm'rings is to be accepted on orders specifying the 
new numbers until the supply on hand nt tlie part man- 
ufacturers plants at the time of issue of this book has 
become exhausted.” 

It may be easily realized that the field of AN standardiza- 
tion is almost without limit The work started is an attempt 
to do away with the differences between the material specifica- 
ions of the two Serviees. It was soon apparent that this 
was only a small part of tho subject. Tlie next most ob- 
vious field was in the so-called “standard pnrts” such a-s bolte. 
nuts, pins, washers, etc. These fields, and the field of power 
plant equipment and fittings, have only been partially covered. 
General equipment has been barely touched. With the pro- 
mulgation of the first AN Standard dra'rings. however, rthe 
ground has been broken and the work should advance rapidly 
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The Pitcairn Fleetwing 

A Five-Seater Passenger Plane fl ith a Curtiss C-6 Engine. 


T UOUtiH AT present only upon a coiiipaiatlvely sniuil 
scale, yet operated upon a basis ns sound and us thor- 
ougii as ore tiie largest and oldest oiicruft manufac- 
turers in the <-mintiy. I’itcuirn Aviation, Inc., of Bryn Atliyii, 
Fliiladclpliia, I’u., imisl lie considered to liilvc taken its pliieo 
vor'' dcfinitelv ii, the iiin-raft iiidustiy. A visit to tho eoni- 
piiiiy’s add in I’l.ilmleluliiu reveals the exteii-ive activity 
uhic'li is lioiiig I'livi'ied c>n. Tlie hiiiigur, n Inrge one, is full 
Ui overllouiiig "itii ninc-liiiics ul Mivions types— a Waeo here, 
II ]'’okkcr labiii piniic lliere. iniil Orioles in vaiious forins fill 
the linngnr. while all eoniei-s ami a pailitioiied-off quarter 

plane pnrts. 

In the adjoining shops, welded steel tube fuselage con- 
struction is being carried on. The work is remarkably well 
done. Not only is the particular design of the fuselages 
extremely interesting, being clinractorizcd by the manner in 
which ample strength of the structure is obtained, while main- 
taining general simplicity thronghout, but the actual welding 
operation is carried out witli a skilled hand and the joints 
appear to be of the very first order. 

An Interesting Spat Development 

second model of the company's ftret design, the Pitcairn Fleet- 
wing, arc being constructed. Tho machine, originally in- 
tended ns a passenger hop “sliip’’, has proved an unqualified 
success. The fuselage of the mnehine is of welded steel tube 
construction, while tlie 'rings nnd tail surfaces arc constructed 
of wood. A close inspection of the wing construction reveals 
the same class of workmansliiji as is characteristic of the 
metal fuselage work. Tlie structure is generally carried out 
along conventional lines. The metiiod of building the main 
spars is, however, of special interest. The spars are bnilt 
up, to put it generally, of t'ro move or less normal sjiars side 
by side and formed into one eompound spar 'ritli plywood 
walls. The result Ls an exceedingly strong stnictiire, possess- 
ing, at the same time, marked rigidity and lightness. Not 
only aiv tlio spare of the main "ings of the Fleet'ving con- 
atnieted along this prinoipie. but the smaller, tapered spar 
of the tail plane i= hiiilt along the same lines. The rigidity 


of the cuinplete structure of wing or tail plane is very marked. 
Tills 'vas proved when an endeavor was made to warp the 
skeleton structure of a Flectwiug tailplane. 

Apart from the routine munutocturing activities in the 
production of further Fleetw-ings, there is evidence of mneb 
original work being undertaken, not only in the way of 
original airplane design itself, but in the development of ap- 
purtenances of varions classes and canstructioiial methods. 
The small but busy looking drawing office possesses the at- 
mosphere of very distinct activity under the able guidance of 
Agnew E. Larsen, cliief engineer to Pitcairn Aviation. 

Tlie flying field of the company is a very fine one and an- 
other Inis been acquired nii tlie Dc>ylc.-to"ii Pike, and is said to 
he till' laigcst c-(immerc-i.al field in the Ea.'t. This field is to 
he cu-ccl for the [»Hs.seiigvr eiiiTyiiig Hilivities and two large 
hiiiigiire are ;ilrend.'’ nearing comiiletion. one of which wilt 
he let out to local operators. This field, without a doubt, 
'vill see large attendances this Summer, when tho Sesqui- 
l•l'ntc'llllinl is in I'nli s'viiig. siu! it imist he rememhered that 
Pitcairn A'ialum ha.s been given the sole passenger eanying 
riglils for the Kxposilion. 'fids work is likely to keep James 
G. Ray, 0 ]ieiatioiLs managrr and chief pilot of the company, 
together "'itii the compnny’s other pilot', very Inisy during 

Harold F. I’itenini, himself, does a varj- considerahle 
jimoiinl of Ih'iiig ami hiindle.- the Fleot'viiig in such a manner 
ns to fully exhiliit its excellent qualities of quick lake off nnd 
-teep elimli. A fliglit in the plane is an interesting exper- 
ipiiee. Tlie two pnsseiigere doubl.' eockiiits are vei-y roomy 
niid, -at tlie same time, very "clI sheltered from tiio irind by 
the large wind shields. Tlic’ idime itself is rem-srkably steady 
tor its size, even on a soinevlmt bumpy day. A general de- 
seriplioii of the plane 'vill iio'v he given. 

The Pitcairn Fleetwing 

As originally eonceived, the Pitcairn Fleetwing was 
to he used for the sole purpose of parrying passengers 
on short flights. Wliile this purpose has been kept 
foremost in tiic minds of the designers, it wms also 
deemed advisable to fit the plane to be used us a short-radios 
cross-country maehine for carrying passengers, ex-prass or 
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mail. Wlipre tlie lattet purj)ose could be incorporated rvith- 
out sacridcing tUe primary* object, it was done, and tlie Fleet- 
wing is serviceable for abort bops from the flying field for 
oross-eountry flights of 3V2 hour duration with four passea- 
gera By removing tlic two passenger seats a cargo space 
of 32 cu. ft. is made available, which will contain approxi- 


Two box ribs, with a plj’wood cover plate, are inserted at the 
intcrpluiic stmt point. The use of box ribs tends to make 
the panels tortionally very rigid. 

The center section panel is of construction along similar 
lines to the outer panels and contains a 15 gul. gasoline tank. 
This tunk is on one aide of the fore and aft eeuter line and 
provision is made for the installation of another tank opposite. 

The ^v•ing stiuts are of circular section steel tubing with 
spruce fairing, but it is plauiicd to use streamline duruiuniiii 
tubing for these puts as soon as it can be procured from the 
inaimtacturcrs. All of the iiitezplane struts, with the ex- 
ception of the middle strut of the N, which Axes the gap, can 
be adjusted without being removed from the plane, thus short- 
ening, to an aj>preeiablo extent, the time required to complete 
the rigging. Streamline wires are used throughout, tlie Hy- 
ing wires being double and the landing wires, single. Two 
of the flying wires are crossed to take care of the drag and 
nnti-drag forces in flight. Rigging details of the wiiip are 
a.s follows ; the ujiper wing is set ut an angle of incidence 
of 1^ deg. and the lower wing at 1/2 deg., giving an open 
rlccnlage of 1 deg. The tips are washed out to reduce any 
yawing tendency. 

The ailerons, which are unbalanced and identical on each 
side of the plane, arc hinged directly to the reiir spar. The 


'Corulruclimcl MolU af ific Pilcairn Th= lop onj m'MIt 

droBinji site® Ifie mclfioiJj of allechncnl onS JrlechmenI of ihc jfioc^- 
absorbfr spools of Iht iiiiJereoniage anj lail rnpoeliveh. The 
lover Jrovmg ihovi detaiU of ihe strvt end ad}iiilmenl. 
aileron beam is of box section witli sjiniee webs and plywood 
cover ))lntes, tbe hinge eyebolts passing through both beams 
with a spacer spool between the webs. Aileron control cables 
are enclosed and i-uii through the wings in alumiimm tubing to 
facilitate replacement. Ball bearing pulleys are used in 
the control system. 


Cenore! loyoul driiDinB> 0/ Ihc Pilcoiro Flceivmg 
niately 200 lb. of parcel post matter or 800 lb. of letter mail. 
U is lieliuvcd that the FIcetwing is tbe only plane built for the 
sole purpose of carrying out 15 or 20 min. hops with passen- 
gers, and incorporated in the design are tiie features of a 
quick take-ofi, rapid climb, and slow landing speed, witboat 
making high speed the primary consideration es is frequently 
the case. 

The faselage )>ropcr, ivithont cowling, is of trapezoidal sec- 
tion, the longer of the two parallel sides being at the top. This 
allows onipie room across the shoulders of the passengers 
and for tlieir feet and, at the same lime, mnintains cross-see- 
tioiinl area as low ns possible. The section of the 
fuselage toi> fairing is flat-sided, giving good vision and easier 
installation of windshields than would bo the case in a curved 
fairing. For ease of control on the ground a steerable tail 
skid is installed and is operated in eonjimction with the rad- 

Wing Conatruolion 

The wing stnicturo is of the single-liny biplane type with 
a pronounced staggi’i-, The upper iimi lo«er imnels 011 
any one side of the plane lire mmle iilentienl. with the 
exception of the stmt ninl wire fittings, anniigenients being 
made for reversal of tbesi-, Tlie wings are' of wood con- 
struction ivith I-section spars of spruce and lattice riba of 
spruce and plywood. Compression ribs and sidewalk ribs 
are of box section with spruce cap strips and plywood webs. 
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As mentioned above, the fuselage is of trapezoidal scetiou 
and is welded up of 1U23 steel tubing. The Pratt type of 
trussing is used fur tlie upper and lower longerons, and the 
tVavren type to connect the tivo. Brace cables are used only 
ill the engine mount, being replaced in the fuselage proper 
by V-bradng of good size tubes or by cross brneiiig of in. 
tubes. Tbe engine mount is a separate structure, fastened 
to the fuselage witii taper pins and nuts. Engine bearers 
of spruce iind a.sb eiv used to insulate the fuselage from 
engine vibration, In tbe first plane the fuselage is split just 
aft of tile rear passengers’ cockpit and the halves fastened 
together witii taper pins having a eastie nut on the siimll end, 
but this detail is to he eliminated on future reproductions 
of this plane. Tbe fuselage tapers at tlie rear to a very 
narrow veitical V, to the top of which tlie rear beam of the 
tin i.s iiolted, and to the lower end of wbieli, a slioi-t stud skid 
Ls fastened to protect the rudder in case of breakage of the tail 
skid. Early taxiing and flight tests showed the wisdom of 
lidding this feature. 

Tbe landing gear is of tbe V-type witii tlirougli-axle and is 
of orthodox constniction. Tlie Vs are niadc of circular sec- 
tion .steel tubing faired witii sjinice, but .streamline tubing 
is to lie substituted wlieii available. Tlie points most worthy 
of notice are tlie cast bronze Idocks used to bolt the Vs to 
the fuselage and the .slinek absorber unit. The latter is simi- 
lar to the well-known DIi-4 absorber but is removable. The 
rubber cord is wound on two spools which arc held the proper 
distance apart to he easily slipped on two saddles, one of 
wliicli is welded to the V and tlio other, bolted to the axle. 
Tlicre are four of these units, one fonviird and one aft of 
the Kxle of ench wheel. Several of tiiesc .shock absorber ns- 
aeniblies are kept in tbe stock room ready for immediate re- 
placement. The wliei'ls aie .30 x 5, and, therefore, amply 
strong for all conditions. The tail skid Is laminafed of 
spruce Olid asli, and is bung on a swive] mount, ftoniewiiat 
ns in tbe cn.se of tlie Jennie, As in tlie landing gear, the 
shock atisorher of tlie tail skid is wound on two en.st aluminum 
spools wliicli are readily removable by tnVing out n single 
holt wbicii also takes the cheek wires. The tail skid is re- 
movable upon withdrawing the pivot bolt, and the entire tail 
skid mount can be taken out by removing tn-o additional holts. 
The shoe Ls en.st in two pieces of manganese bronze wliieh 
lire bolted together on the skid. 

Tail Plane ami RuilcJor Details 

The tail surfaces are of fairly conveiitioiinl constraction. 
The section used is donlile-cambercd and was developed at 
tlie JI.I.T. Tlie tail surface beams are iiuilt up of spruce 
webs and plyvvood cover plates, similar to the ailerons. Tiie 
hinge bolts puss through tiotii webs and a .spneer spool be- 
tween tbe webs, tying tlie beam togctlier and making it very 
.strong tortioniilly. Tlie rudder i.s controlled by cidiles at- 
tached direct to the rudder liar, wliile Die elevators, tbe liaive.s 
of which are interetiangealile, and inv comiected by a .steel 
socket, lire oiieratcii by a short pusli-and-pun tubi' freiiii a 
lever on tbe fuselage to a born on the under surface of tlie 
elevators, Tbe lever is operated by entiles freon the >ticlc 
in tbe pilot's cockpit. Tlie fin is offset lo Imlanee Die effect 


of engine toreiuc and the stabilizer is adjustable at the frout 
beaiii, on tlie ground before flight. 

Tiic power plant is a Curtiss C-U engine delivering llitl 
bp, at 1750 r.p.ni. Gasoline is fed to tlie engine from tbe 
15 gal. gravity lank in the center section, wliicli is tilled 
from u 20 gal, main tank located under tiie rear passengers’ 
scat. The gasoline is pumped to tlie upper tank by hand 
in from 2 to 4 minutes, Tlie tunnel type radiator with a 
lioncycomb, sloping core, is sujiptirted beneath the engine 
iiiount and the expansion tank is located immediately behind 
tlie engine above Die upjicr longerons. The Curtiss-Kecd 
duralumin prepellcr is turned over by a Bijur starter, for 
wliich a starting battery is installed on the plane. The en- 
gine controls, gasoline piping, instrument leads, etc,, are 
curried forward fruiii the pilot’s cockpit outside the fuselage 
struts ami inside the fabric covering, where they are less 
liable to damage from the ]msscngcrs' niovements in and out 
of the plans. 

Acconimodul iuii 

There are two passenger eoclqiits, each seating two persona 
side by side, and a pilot's cockpit behind. Tlie edges of 
all cockpit openings and tlie side of the passenger cockpits 
are upliolstered. Wooden floors are installed in the forward 
cockpits, while the pilot's cockpit is floored with hiplex glass, 
two heel plates being idaccd ctmveniciit to the pilot’s feet. Seat 
ami back cushions are fitted to Die passengers’ seats and a 
scat cushion for the pilot’s use. A baggage eoiiipartmeut 
occupies tbe space forward of the front seat above tiie upper 
longerons under the top fairing. Steps are provided on each 
side of the plane to facilitate loading and unloading of pas- 
sengers, step plates used on a well-knomi make of motor ear 
being employed. Entrance to the pilot's cockpit is from Die 
right side only by means of a streamline step welded to Die 
fuselage. Windshields are of celluloid and completely pro- 
tect tbe passcngcra and pilot from the slipstream. The 
following iiislrument.s are installed in the pilot’s cockpit: 
Tachometer, engine switch, oil prassnre gauge, water thermo- 
meter, altimeter and air speed indicator. On the first ma- 
chine. a sewnd tliennometer, indientiiig the temperature of 
the water after leaving the radiator, was fitted to determine 
the eflicicucy of the radiator. The jilanc is fabric covered, 
and a color scheme of black and vellow liius been canied out. 
TUe fuselage, wing .stmts and landing gear are dojied black, 
the wings and tail surfaces doped yellow, and the expo,sed 
fittings and wires painted blue. 'The engine cowling and 
eoek])it cowling arc fiiiislied with black ^nr varnish, sprayed 
on. Tlie faltrio surface® arc finished ii ith two eoats of clear 
dope, brushed on, ami two l oats of clear and one of iiignieiited 
dope, sprayed on. 

Wind Tiiimel Tests and Performmu-e 

Tlic design of Die plane was clicckcd and the I'eitiniiianee 

!cidVinnael'r2o'uctuarX^^ *'Tbrae't^tsThowcd\'niiniiruiu 
living -pi-ed of 4S iii.p.b., a ninximum .speed of 9" in.p.li., 
aii'l .1 cniUiiig spil'd, at lull tliroltle, of «« m.p.h. 

The I’it'-iiini Flcs'living niine mil of tbe I'aclnvy 
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ut Bryn Atliyii early in 1920- Notable for lbs rapid elimb 
aud slow landing speed, the ])hine proved its pciiomiancc 
during flight tests cosiducted by Carl Schojy, Executive Sec- 
retary, Contest Committee of the National Aeronautical As- 
sociatiisis, and C. Towsend Ludinglon, Peimaylvania Governor 
of the National Aeronautical Aasooiation, who offieielly certi- 
flesl its ps-rrornimicc figures after tests on April 17 and 19, 
192li. The details follow; 

(Certified by National Aeronautiea! As-sn.) 

Light with pilot, oil, water and 32 gals, gasoline and with- 


Maximuin speed at ground 109.8 m.p.h. 

Ceiling 15,880 ft, 

Loaded, with pilot, oil, water, 32 gals, gasoline and with 
700 lbs. of -'and; 

(Total weight 2961 lb.) 

Maximum speed at ground 106.2 m.p.h. 

Ceiling 12,115 ft- 


(M'tiera] Characteristics 


Tlic general features of the machine are as follows; 


Span, upper wing 

Span, lower wing 

Chord, both wings 

Gap 

Stagger 

Incidence, upper wings 
Incidence, lower wing . . 
Dihedral, upper wing . . 
Dihedral, lower wing . . 

Irfiigth overall 

Height overall 

Weight, empty 

Useful load 

Passengers 

Pilot 

Gasoline 

Oil 

Wafer 

Weight loaded 

Area of horixontnl tail 
Area of vertien! tail . . 

Power 

Wing loading 

Wa.s Power loading . . . 
Wing seetion 


38 ft. 

,33 ft. 1 in, 

62 in. 

6 ft. at center 
25 in, 

V/i ieg. 


2 deg. 

25 ft. 11 in. 

9 ft 10 in. 

1802 lb. 

1110 Ih. 

6101b. 

160 lb. 

2101b. 

40 lb. 

60 lb. 

2912 lb. 

350.67 sq. ft. 

30.63 sq. ft- 
15.32 sq. ft. 

160 hp. at 1750 r.p.m. 
8.3 Ib./hp. 

18.1 Ib./hp. 

URA-27 


The Chicago Aeronautical Service 

A new eompany, e-alled the Chicago Aeronautical Service, 
has been incorporated under the laws of the State of Illinois, 
with offices in the Transportation Building, Chicago, 111- 

The ob.leet for which the eompany has been formed is to 
maintain, conduct, operate, manufacture and deal in airplanes, 
do a general aerial advertising husines-s, aerial photography, 
and to render passenger service, give flying insfmetions, 
and. in general, to give and render aemnautica] service of 
every iinture and deseription pennitted by law. 

The officers and direetora are as follow.s; .lerome .T. Klapkn. 
piesident and treasurer; Matt E. ITolpuch. viec-president: 
Rudolpli Rmid. secretary; .Tames Fried!, director; Anton 
He-<s, director; Edgar E. LnParle, chief pilot: Chan. E. 
lyossoiig, chief aermiaiitical engineer: and Ralph E. ITnangst. 
sales manager. 

The company lias nurehnsed n K-5 Enatnian Aerial Camera 
and expects to eom'menee operations immediately. This 
enmern nill be mounted on one of the company’s five-place 
Standards, fitted ;rith a 220 hp- Hispano Suiza engine. _ 

Mr. Klapkn, the prewdent. has been interested in aviation 
since 1010, at which time he heenme a charter member of the 
Aero Club of Illinois and has been in the advertising and 
rommereial photography lmsiiiefi.s for over twenty years. He 
is president of the .Terome -T. Klapka Co.. Tne., artists, on- 
oravers and printers, for six years. 

Mr. Edgar E. LaParle. the chief pilot for the company, 
has been n civilian flier for many years, having flown at many 


air meets. Prior tu his cuimcctiou witli this eompany, Mr. 
laiParlu wus chief iiiatructor for tlie Heath Airplane Com- 
pany of Cliieago, tor several years. Previous to tluit time 
ha owned aud operated several Curtiss Seagull flying boots 
at tile Edgowater Beaeb Hotel. Ue also did night Hying at 
tlio Chicago Pageants of Progress held at the -Municipal Pier 
in 1921 and 1922- 

-Mr. Uuaiigst, the sales muiioger, 1ms a wide reputation as an 
oiganiscr and is capable ut bundling men, Imving been con- 
nected witb some of tlie largest organizucioii work in the 
United States. 


ArtiEcial Fog Dispersal Experiments 

One ut the greatest menaces to sate aerial navigution — 
tog, the baue of every airman — may be greatly lessened with 
tlie successful completion of experiments being conducted 
by the Naval Bureau of Aeronautics in tlie piecipitatioii of 
fog over airplane lauding fields. 

.Mthougli the experiments, which have been iu progress 
for scverul years, liave not been completed, they liave reached 
the- point where coufidence is expressed tliat fog-preeipitafiou 
appuratu-s can be used in disposing of fog-banks over landing 
iields, thereby clearing paths in which planes may laud in 

By means of a specially mounted airplane propeller, eleo- 
trieally charged air lias been projected in sueli fasliion as to 
eoustituto ail electrically ehai^d curtain of air wliich pre- 
cipitates the fog and tlins opens a clear path for landings. 
These experiments have been canied on at the Naval Air- 
eral't Factory in Pliiladei])hin and elsewhere. 

Those eoncerned with the experiraenU estimate that 277,- 
000,000 cu. ft. per mimito of fog drifts at the rate of 2 
m.p.li. over a lauding field through a vertical curtain of 
charged air liaving u radius of 1,000 ft. witli the center on 
the ground. 

One type of apparatus with which the Navy is experiment- 
ing is callable of passing tliruugh it 700,900 cu. ft. of nir a 
minute, whicli it charges electrically and throws into cliarged 
curtains. It is estimated that these curtains can cause the 
precipitation of about 95 per cent of the fog moving over 
tile landing field, thus clearing a section 1,000 ft high and 
2,000 ft. wide over the full length of the field. 

This apparatus consists of a simple type of corona charg- 
ing screen, a transformer witb rectifying apparatus and au 
iiirplane propeller and engine all mounted on a truck. It 
has been determiued that an airplane propeller driven by a 
•too h|i. engine mounted on a swivel has sufficient power to 
project electrically charged air over a vertical piano having 
a radius of 1,000 ft., thus forming an electrically charged 
curluin tlirough wliieh all fog coming over the landing field 
must pnK. 

Important principles in fog precipitation have been deter- 
mined by tbo Navy’s tests on this subject. It has been fonnd 
that fog must ho eleetrieally charged and that a projected 
cloetrostatie field, to drive the fi^ particles together, is es- 
sential for electrical precipitation over an open field. 

Further experiments will be carried on to determine such 
points as the distance to which the electrostatic field can be 
projected, whetlicr the charging corona should be set np by 
direct or alternating current and the proper voltage to use. 

Oflier fog precipitation experiments are being carried on 
jointly l)v the Navy Bureau of Aeronautics and tile Air Ser- 
vice on the principle of electrically charging dust or sand 
particles which are released into the fog from airplanes, 
thus enuaiiig condensation and nltimate dispersal of the fog. 
The successful completion of these important experiments will 
remove one of the greatest menaces to safe nir navigation. 
The field for the use of fog precipitation apparatus is wide 
ami no doubt ultimately will be used in great cities to lessen 
traffic congestion and dangers on foggy days, and also in 
hnrhor.s and channels where shipping becomes congested and 
delayed by reason of fog. 

I\^ile tliese experiments have been carried on by the Navy 
purely upon an experimental laboratory bn.sis with the object 
of improving the theories of the subject, the work is now be- 
ing eontimied with a view to developing the principles in- 
volved in such n manner as to make it possible to utilise 
frig dispersal apparatus upon a practical basis. 
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Model Designation of Naval Airplanes 

A Full Statement of the System Employed in Designating Navtd Airplane Designs. 


ile'ii/jiied nnd prorliin'r/ /or the Xaci/ is of cuiniilerable iiitrri-xt 
unil it is thought that an insight into the scijm-ncc gnreriiing 
the working of the system irill be both culiijhli'ning and 
valiiahU . — Editob, 

Naval models of nirplaues are divided into nine elas-ses in 
accordance witli the function to be performed. Eiieli class is 
designated as follows: 



CIiiiHS Desigiiatioii 


The Utter “V” signifies a heavier-thau-air craft ns “Z" 
signifies a lighter-than-air craft. This letter is onutted in 
the designations of individual models of the various i-lasses 
of airplanes, but must be employed iu all ofikial I'orresiion- 
deiiee relative to classes of airplanes, naming of nipilane 

than one class, the primary function determines its class desig- 
nation. Present practice is to designate airjilanes by a group 
of letters and numbers. This consist-s first of a letter indi- 
cating the class, second, a number indicating the model ami 
third, a letter indicating the manufacturer, followed by a 
dash and a number indicating the modification of tlie model- 


Boeineerlng Ct 




In the designation of tlie first model, the first number (1) 
is omitted. Thus ilic Boeing Company's first training plana 
is the NB-1. When a major alteration, not of a character 
to change the model, was made in the MB-1, the modified ptane 
was the NB-2. A second modification of the first model would 
he tlie NB-3, A second training plane built by this company 
would be the N2B-1. Siniilariv the first modification of the 
N2H-1 wnuld be tin- N2B-2, aiul tlie vu,-cee<ling moililications 
would be the N2B-3. etc. 

There follows a dascriptive list of all naval airplanes on 
hand or under eoiistruetion 1 January 1920. Asterisks in- 
dicate planes given model designations before the present 
system wa.s put into effect and which do not conform to the 

The following abbreviations are used in the list of model 
designation.-; given below; 
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_SIKORSK.V 

Design and Performance 

Have Received World-Wide Recognition 


It was, then, no chance circum- 
stance which prompted Capt. Rene 
Fonck, French “Ace of Aces,” and 
leading allied flier in the World 
War, to select 

THE NEW 3-ENGINED SIKORSKY PLANE 

For his New York-Paris Non-Stop Flight 
which is planned for the summer of 
this year. 

The NEW YORK TIMES, recognized 
as America’s leading conservative 
newspaper, in a 700-word editorial 
entitled “Another Non-Stop Flight”, 
states that the Sikorsky model was 
Capt. Fonck’s choice “after he had 
made the rounds of French, English 
and American shops.” 

THERE ARE 13 SUCCESSFUL 
SIKORSKY DESIGNS FOR EVERY 
COMMERCIAL PURPOSE. 


SIKORSKY MANUFACTURING 
CORPORATION 



250 W. 57TH ST., NEW YORK CITY 


Roosevelt Field, 
WESTBURY, L.I. 
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AIRPORTS AND AIRWAYS 


Monmouth, III. 

B/ Ralph B. Eclicy 

Tlio Midwest Airways Coiii. received two more Wocus dur- 
inij the first week of May from tlio Advance Aircraft Co. 
of Troy, Ohio, making a total of nine machines delivered to 
the local concern since the first of tlie year. 

La Pierro Oavender, of Chicago, recently puri liaaed a Waco 
and is handling the planes in Cook county for the Midwest. 
Another nmcliine was delivered late in April to the Sterling 
Airscape company, of Sterling, 111. Howard Coghill, of 
Kosovillc, who received his training at the Moiimoutli field 
several years ago, has been employed to fly the plane. 

Word lias been received tliat R. M. Hinekle, of Waiibuig, 
X. C., wlio learned to fly here and also purcliascd a Laird 
airplane from tiie Midwest, had arrived safely on the East 
const, where he expect.? to establish a flying service this Sum- 

Miuiy inquiries have hecn received recently about student 
triiining iind it is expected tlint tlie business will he heavier 
than usniil this year. Among tlie recent arrivals is E- C. 
Lieb. of Bcardstown, III., a raihoad conductor, who began 
his ooiirso on May 1. 


Hartford, Conn. 

By Harry Depew Copland 

Brainard Field hus .iiist emeigcd from its annual bath, 
aiiminlstored by the Connecticut River, nheii she overflowed 
her banks, and 'swept across the airport for several days. Tlie 
surface is level and hal'd, and ready for the great aerial ac- 
tivity wlih-li the coming scn-eni irromiscs. 

The Boston-Xcw York air mail svili start .Inly 1, making 
II fifteen minute stoii at Ilnrtfoixl. during each trip. Miinh 
public interest is being evidenced in this new line, to bi‘ 
opened by the Colonial -\ir Traiispiirt. Inc. 

The llSth Squadron. Conn. Xiilimial Guard, is moving into 
its splendid new quarters, eonsisting of four new bnek Imild- 
iiigs and two hnnsrnrs; tlyiiig has been temporarily suspended, 
thu.s depriving the menibers of the Guiml, including the 
writer, of their weekly “condilioner”. 

The City’s eivilian hangar has been moved to its new loea- 
timi, and i’n.sidft there is much activity among the pilots groom- 
ing their mounts for the sensim's grind- 

.Tcihnnv Ludig ha.s liecii doing some very pretty flying with 
his Swallow, mid has a nnnilier of students under instruction. 
“Pen'” Rpcnci'r and Barrows are doing considerable ^Yaeo 
flvine' During the flood, Rpeneci', while fisniig from a field 
iii Bloomfield, landed in soft ground, which resnlted in a 
ground loop, with the usual damage to nose of both plane 
and pilot- Carl Dixon. Charley Wright, and Roscoc Bnnton, 
with the writer, expect to have their planes on the line, in 
the near future, Reveral new romei's are expected on the 
field. 

The writer rojoices in hearing from Earl Ovington, for, in 
11)11, when he was a hero with his Bleriot Dragnnflv'. yours 
troly was taking his first hops in n pusher. 


Salt Lake-Los Angeles Air Mail 

Comph'tion of the fimt week's operation of the Salt fjike- 
Los Angeles air mail route was made in a “verj' creditable 
fashion ” the Post Oflice Department announced, upon receipt 
of' inforaatioii from W. E. La Pollette, .superintendent of the 
western division of the Air Mai! Rerv'iee, with headquarters 
at Salt Lake City- 

Schedules both ways have been on lime or ahead of time, 


c.xcopt on April 18, when Pilot Jimmie .lames was forced 
to land in California on account of weather. The average 
mail load per flight for the eight days has been 128 lb. 
Sen'iee on this route was inaugurated April 17, 1920. 

Mr. La Follette also advised that mail has arrived in San 
Franeiseo ahead of schedule every day except April 23, when 
“it just got ns far as Sait Lake.” 

Continuing, lie said: 

"Fi'idny's iiiail left Salt Lake at 3 :07 a.m., Saturday, and 
ri'iiched Frisco at 9 I'M a.m., which is the first late arrival at 
San Francisco since the Xew York section of April 8. With 
the contract air mail routes in operation, it requires from 30 
to 50 min, to work the wail hero and the early westbound ar- 
rivals at Salt Lake have prevented many late departores from 
Salt Lake.” 


Long Island News 

From the aiiionut of Long Island News which has appeared 
ill these columns those on the Pacific Coast have probably 
decided that the Pulitzer races were tlie last aeronautical 
activity wliicli had occun'ed on that part. Quite the contrary 
is true for the Island is still probably the most active center 
of aviation in the United States. 

Tlie Curtiss Flying Service, of Garden City, have soloed 
over twenty students so far this year. Considering the ex- 
ccptiunnlly cold weather which has prevailed, this is a very 
good ri'cord. About twenty-five students are now enrolled 
ill the iiislraction classes. One of the students is exception- 
bU>' large and the inslnietor I'lnims that ho weighs 310 lb. 
This has enused much argument so the student and a set of 
sciiles wen' produced and it lias been proved that he weighs 
ill at 225 lb. Another student, .1. R. Coe, of New York and 
tlttawii, is over sixty years old. lie expects later to learn 
to fly a limit and lly into his enmp in the wilds of Canada. 

Art Cnjiertou maile a (light this Winter to Lake Plaeid in 
nil Oriole er|uip]icd with skiis- The trip up was uneventful 
hut tlie wi'ather was extremely cold and when the engine was 
started for the relnni trip something went wrong and a new 
engine had to be .shipped uii. When the new engine had 



lieeii iiistnlled, Cnperton stnited hiii'k to Garden City rather 
lute one aftenioon. He arrived at about dusk and, much to 
his chagrin, discovered that the weatlier had fumed warm and 
that thc'i'e was no snow left on the ground, — only a sea of 
mud. Landing with skiis on the hare ground was a new ex- 
perience blit it was too late to fly North to the snow lands 
and Caperton made a very pretty landing and. except for an 
imii'ilally short run licforo sto]>ping, nothing unusual liappen- 
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REA.L PERFORMANCE IN A THREE- 
PLACE SHIP WITH STOCK OXs MOTOR 

TKe unprecec^ented large demand for tKe Waco is the result 
of the unanimous recommendation of pilots; a spontaneous but 
positive expression of preference 

WACO DISTRIBUTORS 


ADVANCE AIRCRAFT CO. 

Troy, Ohio 






IT/icn ffV 


.fdi'erliseri. Plmsc Mcnlian AI'IATIO.\ 
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cd. Sim.'C tlieii, Capei'Uiii liiis iiuulo a iHglit out to Ciiiviiiiiati 
witli Hoi Tollpsoii, editor of tho Daily Huaning Horse. The 
night out took 7 lir., wiiile tlie return trip was inndc in 7>/2 l»-. 

The Curtiss flying field is getting rather too vaJusblc and, 
in the eourse of tl)e next coupic of years, the Flying Ser\-iee 

tlie tnenibors of the oigniiiaation expert to go into aerial agri- 
culture. No official immmnceinent has heen made on the 
suliject but a coiisiJenilile amount of experimenting is going 



The slandering Silcnrsl(y visili ila birlh place in Long hlanj 


on in n hush hu-sh manner. A rpeent visitor discovered a 
-lenny willi grass growing out of the tail surfaces. Officials 
cx|daiiied thiif the Jennv had flown 450 hr. since July and 
dirt had collected while waiting for overliaiil ami that the 
grass had .jiist nutnmlly started to grow, — but there are those 
who know better. Move recently, Dick Depew, while flying 
near Croton, snw in the air a (lyinp boat with wheels on and 
a large tree growing out of the front cnekiiit. Depew ini- 
niedintely returned to the Curtiss field to report the .sfranp’ 


pheiuiiticiia hut the ofliciuls stated that it was only Art Caper- 
on ill the iiinphibian living a tree from tho Amawulk Nuiserv 
to be planted in Hiverside Park by Mayor Walker and Kene 
Fonek. It ia iiuite evidimt, however, that the Curtiss Fly- 
ing Sen iee, with il.s u-suiil rc.«onn-eful progre-ssivciiess, is pre- 
paring to go into tho new art of aerial agriculture. 

After the te>t of the Fokker irlanes for the Bvrd expedition 
the Atlantic Aireinft moved into it.s new hangar which is 
liinited lit Ilnshrouck Height'. N. ■). 

Ireland, having sold practically all his Comets, has now built 
II ai‘w tr im of hop ship. Pcrformnrice tests are norv being 
mu ami mi official descriiitinii will .soon be isesued. 

The Fnirrhild-Cnminez engine has been undergoing a scries 
of lliglit tests lint at Farmingdale. The engine is fitted in an 
Avn. and M'ems to run very- .smoollily. Tlie Faircliild iii- 
tcivst lias anjuired the old Speriy plant and installed a con- 
siiiemhle amount of mai-hinen- for tho manufacture of the 
engine.'. There i.s little more work to do on the Fairchild 
I'amera plane tint no deflnite data has been given out as 
to wlieii tlie rimchinc will be flown. The Fairi-jiild company 
is having the Aei-omariiie metal bout ovorliauleJ at Key Port, 
N. J.. by till' Aenimarine Plane and Motor Co. 

The Sikorsky tbree-engine pl.ane which Fonek expects to 
fly to Paris seems to be at least acvciity-five per cent complete. 
It is certiiiidv one of the most interesting looking and jiractical 
planes which has ever beim seen in thi.s country. 

The (’iirti'S Acroidaiic and Motor Co. is busv with orders 
for pursuit planes and is building an ever iiicrwising amount 
of metal pro|iellcrs. 

The Kiikliaii shii|i.s are turning out a lot of replacement 
parts for Liberty engines liesides relmilding rotary engines 
into radials. They nl.so arc building, for a private party, a 
metal miiiioi>lane with rnrinble cnmiier wings and folding 
wing lips, wliicli incorporates some new aerodynamic ideas 



The Alexander Eaglerock 

A DEMONSTRATOR WILL MAKE 
IOWA. IL LINOIS. MICHIGAN. WISCONSIN 
DURING MA\' AND JUNE 

Judge the ship for yowsdves 
PRICE $2-475 --- DENVER FIELD 


DENVER, COLO. 

II hen ir riling lo .4dverliiers, Please Mpniion ATIATIOH 
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The Chicago Aero Coiiimiscion officially opened the city’s 
new mnnicipal air])ort at G3rd Street and Cicero Avenue on 
Saturday afternoon, May 8. On tliis occasion tho National 
Air Truiis)>ort airplane, destined to make tiie initial trip with 
mail and express from Chicago to Dallas was christened with 
the good name ‘'Chicago”, The ceremonies were attended 
by officials of the City of Chicago and the Association of 
Comiiicrce, as well as many local flicjn. 

The Chicago Aeronautical Service has added a new LS-5 
to their cfiuipincnt, wiiioli now consists of three planes. The 
company is engaged in aerial advertising work and has lined 
U|i a number of good contracts for the Suninier. 

Walter W. Meyer is having his Liberty Six Standard re- 
hniit into a five place job by the Heath Airplane Company. 

Donald Cowan and Cecil Seliulta, foTOcr students of the 
Heath Airplane Com|iany, have departed for Cowan’s home 
at Andes, N. Y. Tlicy took off with a stiff tail wind that 
sent their OX-5 Standard eastward at a good clip. 

It lias been stated in lorai pajiers tliat during the Elk’s 
Convention here next month n balloim race may be staged 
in Lincoln Park, the park board having given permis.sion to 
use tlie North end that was at one time almost made into 
a flying field. A balloon race in the city’s front yard is 
Mmething quite out of tlic ordinary and should create great 


MoHn«, III. 

By W. B. Mueller 

John Cable, student and employee at Moline airport for 
the last two years, is helping Qeoige Stienke to establish 
a flying field at Plainview, Mich. Cable left Moline witli 
the intention of returning in .June and starting operations on 
his own ai'connt with n plane pnrehased from the Campbell- 
DeSohepper Airplane compan.v. He will operate from the 
Incnl field. Mr. DeSchepper tniigld him to fly. 


Prcparatiuiis were completed some weeks ago in Moline 
for Moline’s part in the new air mail line on the Chicago- 
Dallas route. Local business men have started an educational 
campaign to induce tri-city folk to use the air mail service. 
Rock Island, 111., and Davenport, la., neighbor cities, are 
witlilii easy reach of the service, whieli is meant for them also, 
and are cooperating splendidly with Moliiiers in boosting the 
air mail project. Kiwanis and Rotary club members, news- 
paper men and business men — in tact, all the Modocks, are 
doing all they can, hcrcahonts, to help aviation and indications 
are that aviation will be benefitfed locally by their efforts. 

Memphis, Mo. 

By Lee R. Brigg. 

Activities around lii-re have liceii going on despite tho snow, 
mud and liigli winds. Jlail was carried to the rural distrioU, 
by the writer, which had not been delivered for several days 
on nceounl of tlie deep snow and high drifts. A doctor 
was taken to see a patient via plane when all other modes of 
transportation were impossible. 

Tills city is to have n municipal landing field, which is 
a .5(1 acre tract, one-half mile Nortli and one mile East of the 
center of town. Tlie area ia level and no obstructions exist 
except telephone wires on the North. Parking space and 
a hangar are in the Northwest corner. The field will be 
marked with a circle in the center and a wind cone on or near 
the hangar will he provided. Plans arc being made to formal- 
ly open tins field on May 24 and 25. Several planes have 
already been promi.ied for the occasion. The event is put on 
by the CImmber of Commerce, Memphis, Mo, 

By consulting your map, you will see that this field will 
he on a direct line between Dcs Moines, Iowa and St. Louis, 
Mo. Also the air line between OiimliR, Neb,, and Springfield, 
111,, passes here. And, again, it is near the rente of the air 
mail between St. Jn.'epli, Mn., and Moline, Til. Then, loo, 
the air line between Kansas City, Mo., and Chieujgo i.s very 


At Tour Service 
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Inc. 
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of 
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Call on us for anything. We will help you. 


College Point, Long Island, New York. 


WOODSON EXPRESS 

Type 2-A Four Place 



FOR PERFORMANCE, RELIABILITY, MA- 
NEUVERABILITY, SAFETY AND ECONO- 
MY, THE WOODSON EXPRESS IS UN- 
EQUALED. 



FOR EXPRESS. MAIL AND PASSENGER 
LINES, TAXI SERVICE, MAPPING, SKY- 
WRITING, ETC. 



It Will Pay You Well To See This Plane 
Before You Invest In Other Equipment. 

We will gladly give a dcraonjirwion wiihout obligiiiion, ai any nine 
you can arrange lo wsii our firld ai Bryan 


WOODSON ENGINEERING COMPANY 

BRYAN, OHIO 
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close to tliis field, — so close that it would be well for all pilots 
to oome tbU way. Gasoline, oil and telephone facilities will 
be on the field. Visiting pilots will always be welcome and 
shown the best of service. 

Boston, Mass. 

By Porte: Adaoi 

The Aeronautical Engineering Society of the Massachusetts 
Institute of I'cchuolc^- held its annual dinner on Wednesday, 
May 12, at North Hall of the Walker Memorial Building. 
The oflieers of the Society are: — 

F. X. Kurt, president; P. A. Gillies, vice-president; Harry 
Kaufman, secretary and treasurer. Directors: B. S. Kelsey, 
E. M. Lester, R. E. Manchester, G. E. Francis, Jr,, R. E. 
Hunter. 

Announcement has been made that, in addition to opera- 
tions at the Boston Airport, the Boston Airport Corporation 
will use the field between the Boston-Salcm turnpike tu 
Revere Beach Boulevard for passenger carrying work during 
the Summer. 

Col. Edgar S. Gorrell, former Chief of Staff, Air Service, 
in France, and now vice-president of the Stntz Motor Car 
Company, Indianapolis, wos in Boston n short while ago on 

Announcement has been made that Capt. Conrad H. Biddle- 
aombe, formerly Deputy Director of Civil Aviation in the 
Britisli Air Ministry, has become associated with Colonial 
Air Transport. Captain Biddlecombe was in Boston last 
week, having flown up from Mitchel Field via Hartford with 
Lt. J. K. McDulTy, to look over the route. 

Dan Rochford, famous aviation editor of the Boston 
Trajiscript, has become so enthusimstio over aviation that the 
first day of Spring inspired him to write a touching poem 
entitled "the Passing of Jenny”. This appeared first in the 
Tronicript of April 26. 

On Saturdny, May 1, the Macanley Trophy, which is award- 
ed annually to the Boston pilot who flew the greatest number 
of hours during the preceding year without serious injury 
to property or personnel, was presented at the Parkman Band 
Stand on Boston Common. This Trophy was won lust year 
by Lieut. R. D. Thomas, Commanding Officer of the Naval 
Air Station, Squantnm, and the committee of award includes 
Prof. E. P. Warner, of the Massachusetts Institute of Tech- 
nology and Lient. Daniel Rochford, the distinguished poet 
mentioned in the preceding paragraph. 

The Mncaulcy Trophv, which is awarded aimiially by the 
Annv and Navy Service Committee to the pilot operating from 
Boston and vicinity flying tlie most number of hours during 
the preceding year without serious injury to personnel or 
property was again awarded to Lieut. R. D. Thomas, Com- 
manding Officer of the Naval Air Station, Squantum, Mass. 
Thomas had a total flying time for the year of 731 hr. 

Anthony Fokker definitely accepted the invitation of the 
Aeronautical Engineering Society of the Massachusetts In- 
stitute of Technology to he a guest at its annual banquet on 
Mav 12, . , 1 V 1 ij 

Boston has in contempiatioii an aviation meet to be lielrt 
sometime in September at the Boston Airport under the aus- 
pices of the Reserve Omeer.s of Boston ami vicinity. Details 
are at present being worked nut hy a commiltee and the exact 
date with full particulars should he available in the near 
future. t 'll 1 I n 

again this veu'r at'Brwklou on Friday, Get. 8, in connection 
with the Brockton Fair. It is proposed to award a trophv 
to he known ns the Charles St, Hickey Trophy, in memory of 
Ueut. Charles M. Hickey, a newspaper man of Brockton, who 
was killed last Summer at Mitchel Field. 

Mueli interest is being shown in Boston-New York Air Mail 
service whieh is to be operated by Colonial Air Transport and 
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Bargain in Big Ship 

SAFE, RELIABLE USED BREGUET 


for 500 Ilu. Dtirolumin ccnslniction ihrovghoul: original 
new French covenng on wings. 300 HP. Reneull laolor 
(luois 1500 RPM’s). 

Will curry 1250 Ibi. ool of eny held i. Jenny will gel 
oul wilh passenger. Lands al 32 miles pel hour. High 
speed 116 miles per hour: cmises al 105 miles per hour. 


SET UP READY TO FLY AWAY 

$ 4 , 500 . 

E.xtra Motors and Parfs in Sfocfc 

YACKEY AIRCRAFT COMPANY 

ROOSEVELT ROAD AND DESPLAINES RIVER 

MAYWOOD, ILLINOIS 


verv encouraging attitude on the part of Boston business men. 
The district manager of a large, corporation reported that he 
had been using the air mail considerably and found it very 
satisfactory and that he fait the service would be used very 
extensively bv his own eorporation as well as many others 
as soon as the hnok-up of the transenntinental air mail in 
Now York was completed. 
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55, quai des Grands- Augnstins (6°) 
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SUBSCRIPTION RATES 
FOR U. S. A, 

1 year — 90 francs 


Fort Wayne, Ind. 

By Paul Holbroch 

The Sweebroek Aviation Company has taken a five year 
lease on an 80 aeie flying field, three miles North of the 
city. It wilt be known as tlic Sweebroek Airport, The com- 
jiaiiy has been operating for some time and plans to enter 
ail liranchos of aviation, including photography, passenger 
carrying, inter-city tours, instruction, airplane hauling and 
rebuilding. The company has one liangar completed and 
two under construction. It also has a separate office and 
confectionery. Tlic field is well marked and service will 
be the watchword. All parts are available at all times. 
Gasoline and oil will he dispensed from a double pump filling 
station. 

Besides the company’s planes, the Qoral Airways, Ine., 
Roger Mensing, Arlie Dudgeon and Jack Tnimblc will operate 
from the airport. 

The company extends a cordial invitation to all fliers to 
make use of its field. Bus service and intcrurban and a 
paved road make transportation to the center of the town a 
matter of ten minutes. 


Army Air Orders 

First Lieut. Ennis C. Whitehead, A.S., McCook Field, to 
Fairfield, 

First Lient. Pliillips Melville, AS., McCook Field, to 
Langley Field, 

Capt. Junius H. Houghton, A.S., Dayton, to San Di^>. 

Sec. Lient. Howard Q. Davidson, A.S., Scott Field, relieved 
of present assignment and duty and will report to Com. A. S. 
Bal. & Airship Soh., that field, for duty as a student. 

Capt. Raymond E. O’Neill, A.S., Brooks Field, to Kellv 
Field. 

The resigMtion by Capt. lAmmw Lamonf Snow, A.S., of 
Ills commission, accepted. 

First Lient. Richard T. Aldwortli, A.S., Langley Field, re- 
lieved of duties ami will report to com. off. for assignment. 

The iv.signation by Maj. Leonard H. Drennan, A.S., of his 
loiiiiiiissioii aa an officer, accepted. 

TrniLst'pv of See. Lieut. Mitchel Alonso Oiddciis, A.S., to 
Cavalry aimimiieed. Lieut. Giddcna is relieved from duty 
with sec. div.. Fort Sam Houston, and ivill report to com. 
olT., Port Sheridan for duty with 14th Cav. 

First Lieut. William H. Sweelcv, A.S., Crissv F’ield, to 
Kelly Field. 

Capt. Oliver \V. Briibei^. A.S.. Chaiiute Field, to McCook 


, The transfer of See, Lient, Ernest Avner Suttles, A.S., to 
Inf., nimoiuiced. Lient. Snttles is relieved from present 
ilutiin with see. div., is assigned to that div,, at Port Sam 
TIonston, iiml will report to eoro. off. for assignment to Inf. 


Navy Air Orders 

Lieut. Shim L. Lii llache det. Knv. Air Sta., Pensacola, to 
Hu. of Eng. 

Ensign Neil K. Dietrich det. Nav. Air Sta., Pensacola to 
tcni|i. duly I'.S.S. Clicwink, 

(iiinner Julian II. Detyciis det. Rec, Ship, Puget Sound, 
to Nii\’. Air Sta., San Diego, 

Unit. Cmndr. Harold T, Bartlett det. Nav, War Col., New- 
port, to .\niiy Air Serv. Sell., Langley Field. 

Lieut. Jolm B. Lyon det. Nav. Air Sta.. Pearl Harbor, to 
U.S.S, Army .\ir Seiv. Sell, of Eng., McCook Field. 

Elia. William L. ITolTii.-drs det. Nav. Air Sta., Pensacola, 
to r.,S.S. Wood, 

Lieut. Conidr. Eveixit K. Patton (DCl del. U.S..S. Altair, 
to Nav. Air Sta., Ran Diego. 


Marine Corps Air Orders 

See- Lieut. C. J. Chappcl det- N.A.S., Pensacola, to M.B., 
N.O.R.. Hampton Roads. 

Sec. Lient- C. L. Mnrsliall det. N.A.S., Pensacola, to M.B., 
Quantico. 

See. Lieut. P. A- Shiedter det. N.A.S., Pensacola, to M.B.. 
N.n.B., Key West. 
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An Overwhelming Majority of 
Aircraft Pilots and Operators 

Prefer AVIATION Weekly 

as shown by an independent and thorough canvass of the held. 


One of the largest and most imporlaiit advertising agencies in the United States recently decided, in 
the interest of one of its clients, to obtain independently from aircraft ojreralors and pilots an ex- 
pression of their preference for the different American aircraft publications. 

The aircraft operators and pilots were selected for this test with full understanding that the men who 
direct commercial air operations and the men who fly the planes comprise the commercial market for 
aviation products. 

A list wa.s obtained containing the names of I 687 operators and pilots. This list was compiled from 
records of the Aeronautical Chamber of Commerce, the Army Air Service. Aviation magazine and 
two of the largest dealers in aeronautical supplies. 

Duiing the month of April 1925 the advertising agency sent a questionnaire to 1613 names on this 
list- A summary of the replies shows that 

AVIATION is in a class by itself: 

Replies received 652 

AVIATION READERS 588 

f 228 

Readers of five American monthly air- i 
craft publications in order of popularity ' 

I 33 

MORE THAN 2 1-2 AS MANY OPERATORS AND PILOTS READ AVIATION 
THAN READ ITS NEAREST COMPETITOR. 


THE REPLIES REVEALED AN OVERWHELMING PREFERENCE 
FOR AVIATION AMONG THOSE WHO READ MORE 
THAN ONE AIRCRAFT PUBLICATION. 

AVIATION is prepared to furnish convincing proof of the same overwhelming preference on the part 
of aircraft designers, engineers and executives throughout the world. 


AVIATION is 


FIRST 


in readers’ interest; i. e. — in 
timely material of interest to 
those actually engaged in aero- 
nautic activities. 

in circulation productive from an 
advertising standpoint, 
in paid advertising — running more 
paid advertising in a month than 
the three leading American 
monthly aircraft magazines corn- 
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CLASSIFIED ADVERTISING 

10 CENTS A WORD. MINIMUM CHARGE $2,50, PAYABLE IN ADVANCE. 

ADDRESS REPLIES TO BOX NUMBERS, CARE AVIATION, 225 FOURTH AVE- NEW YORK. 


FOE SALE: 15 Splitdorf SS9 aircraft magnetos. Ex- 
cellent condition. Low price for quick sale. Box 452, 
Aviation. 


FOR SALE: New 0X5 Standard, $1,250.00, 0X5 motors 
(Ssmmondsport), new in original crates, with tools complete, 
$375.00. Palmer & Fix, Torrance, Calif. 


WANTED: Pilot with 3-place job; can arrange perma- 
nent location at our field. Promising prospects for imme- 
diate business, Westchester Aerial Dispatch, Inc., White 
Plains, N, T. 


Steel tubing landing gear for STANDARDS, regular or 
D-H, make the old crate up-to-date ; also 43 gal. center section 
tanks, no change in ri^ng, put on in 30 min., $50.00. 1 

new he Rhone $100.00; 1 Gnome with prop., $50.00. Geo. L. 
Bennett, 223 West 12th Street, Kansas Ci^, Mo. 


FOR SALE: Model "A”, Hisso Slsadard, condition A-1, 
150 hp,, linen year old. Butler Aviation Co,, Butler, Pennn. 


WANTED — CRACKUP; Standard fuselage or complete, 
■with or without motor. Interested in fittings only, also aero- 
marine motors. Fred G. Snow, Ludington, Mich, 


WANTED; A few 45 hp. or 50-60 hp. Anxani engines, 
new or perfect condition and complete. Box 448, Aviation. 


WANTED: To trade, raciug car, Rago motor. Motor is 
new in originBl crate, Motor turns 5100 r.pjo. Car cost 
approximately $2,000. For good sliip, preferably Jenny or 
Canuck, with OXX6 motor. Write Clarence Eggeobeiger, 
Pontiac, Illinois. 


FOR SALE; A limited number of first Flight Pasco- 
Elko Air Mail round trip souvenir blank envelopes; wera 
Io.st with pilot Rose for three days. R. A. Klinge, No. 301 
Columbia SL, Pasco, Washington. 


WANTED: Curtiss Standard, without motor, good con- 
dition, Fred AVelirhan, 17 Bergland Ave., Union City, N. J. 


FOR RALE; TM Scout, loses motor and r.idiator, $250.00, 
F.O.B. ITouston. Ne\’cr crashed. Fuselage excellent, wings 
need new linen. R. W. Mnckie, 1205 Willard Ave., Houston, 
Texas. 


WANTED: At once to travel ivitli GATES FLYING 
CIRCUS : Pilots with long and varied experience, who under- 
stand motors and can keep ships in repair. Motor Mechanics, 
first-class, experienced Hispano men to fit bearings, general 
iivcrliauls and shoot trouble; Riggers, wlio are good wood- 
workers and can recover. An.swer in detail giving full ex- 
I)erieiice and salary expected by mail only. Room 735, 17 
Battery Place, New York, N. Y, 


Hisso A Standard, perfect condition, nose radiator, DH 
wheels, _ fifty gallon tank, $1,800, Extra motor $401), Extra 
new -wings $400. F. .J. Ambrose, Aniold, Pa. 


FOR SALE; Hisso-Staudard. E.veelleiit condition. DIT 
landing gear, extra iaige gas tanks, dual eontrol, Hamilton 
prop. Complete set tools and spares. Ready to fly away. 
$lr''>fl0^0. Will tlenu>iistrnte. Write C. V. Sehlaet, Sauga- 


Paraeiiutes, iie'v and used, rope ladders for stunt men, 
balloons for aeronauts. Specify weight of riders. E.stab- 
lislied in 1003. Thompson Bros. Balloon Co., Aurora, Illinois. 


FOR SALE at a sacrifice special 3-placo Laird 0X5 motor; 
will deliver any place. D. F. Shinn, Elgin, Kansas. 

FOR SALE; Standard J-1, Curtiss OXX6 motor, guaran- 
teed, A-1 eoudition. Will accept small ear, preferably Ford. 
T. C. Bush, Sedaliu, Mo, 


Have Sopwith with new 130 lip. Clergct motor, extra motor 
for Bparcs, uppers just recovered, also cracked JN4D. Want 
casli, car, piano, liigli power microscope or what have yout 
Box 4.53, Av.vTiON. 


BARGAIN; Special built five passenger airplane, front 
seat enclosed, steel stmts, 50 gal, center section tank, steel 
ladder liotli sides for passengers. Fuselage new. Wings 
and fabric excellent condition. Seven coats varnish and wax 
finish. Extra wheel and tire. Coiiiiter-bnlanccd LS5 type 
rudder. 180 hp. Ilisso engine turns 1600 r.p.m. Ring Trae 
Wright hearings nnd rods. Hamilton pro|i. Built last fall 
and n beautiful job. $2, .300 for quick sale. Wire deposit. 
Ri'ady to fly on week’s notice. Box 454, Ari.wios. 


PILOT u'ants position flying for private party (no biim- 
storming). Have over 1.000 hours flying time. Do all ray own 
work on ship. Excellent references as to elunacter and 
ability. C, E. Williaiiis, Treyiior, Iowa. 


FOR SALE: One 180 Hisso Oriole, A-1 fly-away condi- 
tion. Address commmiications to the Nutmeg Flying Corp., 
Po.st Office Box 46, Waterbury, Conn., or Field Office, Muni- 
cipal Flying Field, Hartford, Conn. 


WANTED: Quantity of new 0X5 thrust bearings. Must 
be marked Heas-Briglit or US 214 nnd be cheap for cash. 
Box 455. Aviation. 


0X5 PROPEI,LERS, $6.75— LONGERONS, ASH, {IVi" 
X U4" X 14') only $3; scalloped tape, 4c vd.; leather helmets, 
$3; goggles. $2.50. Wanted: used OX5s, Standard J1 

parts. OSTERGAARD AIRCRAFT, 4207 North Naragan- 
sett, Chicago. 


WANTED to buy Standard in good condition, OXX motor 
pi-efeiTod. R. D. Trniitmnn, Box 07, Ethel. Mo. 
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HAND FUEL PUMP 


/ater puirp ^ssemSIies, S6.00. E:(lanust fnanifold. c 
.50. Ct.ink case, lower half. S22 00. valve intake ! 
xhaust 40c, Stnndanl J-I upper ainm, $50.00 to HOC 
$30.00 to $eo.00. New Standard J*I eirvlanea, com] 
.otore, $900.00 up. Our stock is complete. ImmecI 
. Plying school open the year sronnd. Write for 

NICHOLAS-BEAZLEY AIRPLANE CO. 


if used regularly 

this advertising spacewill 
pay for itself manytimes over 

write for rates 


The Sajest Plane in America 

“STALL-PROOF” PETREL 

"LOW MAINTENANCE" 
five years lyilfcoul a Single FololilJ 
lyrile for Deloili on Our Commercial Models four and five 

HUFF DALAND AIRPLANES, INC. 

BRISTOL, PA, 


C. Fayette Taylor, M. E. 

Consalting Meefianical Engineer 
MassaeliuseKs ImliluU o/ TcehnolotS 

Cambridge. Mass, 

Specialisl in AeronaulUet Engines and Marine Engines 


MODEKN S-<FE EFFlClEyT 

WALLACE AIRPLANES 


Libert 


YACKEY TRANSPORT 

ttl 125 m.p.h,; useful loud 2100: ■ 


fa load 


. „„„ .. . lughoul. 

fomiiig ship ever known. Price 17,500.00. 

YackeyAircraflCo., Yackey’iCbeckerboardAirplane Field 

DesPlaines River & Roosevelt Roed FOREST PARK. ILL. 

^ fStsfaurk of Chkogo) 

n hen ITriting ro .ddierxii 
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Keeping Abreast 

if seronauiicsl sclivliies is ^ssible onl^ by resdlng AVIATION 

IS. Fore,. $ AVIATION 


/LIST COMPLETED The purchase, moving and sort 
urility aircrafr rnatcriaU, sufFcicnl to fill our new wan 

space. This arrangement will now enable us to give 
prompt service. Let us p jour wants. 

MONUMENTAL AIRCRAFT CO. 

1030 N. Cilvert St.. Ballioiort. Md. 


New 

LIBERTY MOTORS — 

II ALL THE LATEST IMPHOVEMENTS. 


Air Spec. 10225D 

SEAMLESS STEEL TUBING 


SERVICE STEEL CO. 


DECATUR AIRCRAFT COMPANY 

DECATUR, ILLINOIS. 

IVeia and Vtvd Skipt lor Sale 
Parts for JN4D-JIS4C or Standard Jt Ships 
OXS-OXX6.Hiuo or Liberty Motors 
Complete Flying Course— tl50.00 
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AIRCRAFT SERVICE DIRECTORY 

CONTINUED 


LE RHONE 80 & 120 H. P. ENGINES 

and complete line spares for same. 

IFrile lor Prices. 

TIPS & SMITH, INC. 

P.O. UOX NO. 153 HOUSTON, TEXAS. 


FLOTATION GEAR 
AIR BAGS, FLOTATION and FUSELAGE AIR BAGS TO 
ANY SPECIFICATION OR DESIGN 

AUo Rape. Wire, Canvas end Fabric Hforli 

THE R.F.D. COMPANY I7 stoke Road, Cuililford, Surrey, Englaitd 



BERLING D-81 Booster Equipment 


HASKEHTE PLYWOOD 

Only Plywood made to pass strict Grade “A" 
Navy Specifications. 

Can be furnished in any size or thickness. 

HASKELITE MANUFACTURING CORPORATION 

133 W. WASHINGTON ST., CHICAGO, ILL. 


LUDINGTON EXHIBITION COMPANY 


Aerial Photography I 
ica: Allaalic Bldg. 
PHILADELPHIA 


PINE VALLEY. N- J. 


Daniel Guggenheim School of Aeronautics 
Courses in Aeronautical Engineering and In- 
dustrial Aviation. For particulars apply to the 
Dean of the College of Engineering, 

N. Y. UniTersity, Uniyeriity Heights, New York, N. T. 


AIRPLANES — MOTORS — SUPPLIES 


SHIPS FOR IMMEDIATE DELIVERY 

JN4D’e $750.00 & UP COMET 0X5 ,, .,$2000.00 

HISSO JENNY ,,.,1500,00 COMET K6 4000.00 

REBUILT C-fi STANDARD 1750.00 

SPECIAL 0X5. RACER, METAL PROP 2500.00 

Used and new 0X5 motors, dtrplona parts and supplies. 
C. S. IRELAND, GARDEN CITY. N. Y. 


PARAGON PROPELLERS 

BETTER THAN EVER 

Paragon Engineers, Inc. 

Baltimore, Miu-yland 


MF FLYING BOAT FOR SALE. Just in- 
stalled new Wright E-2. 190 H.P. en^ne, new 
copper and reinforced bottom, hull waterlighl, dual 
control, four place, now flying Palm Beach. $4,000 
cash. L.eaving for Chicago sooit. Wire Palm 
Beach. Fla. if interested. R. P. ApPLEtiATE. 
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The Travel Air Commerdal Biplane, 
three seater. open cockpit, powered 
with a Wright Whirlwind 2CX) H.P. 
air-cooled engine. . - 

Send for BuHeem No. 8 



